f-^<    crc: 


t^ 


L  ^€i;  ores,.-   c  v 

r.^    crc 

,    '  CG^c  c  cf    ^'^ 

Cr. •:-■■'    <c  r->?- 


Sc  '^ 


cccrc . 


_  JC«C 

:r<.c.!.'5s-c 
o    c 

'.-    CC    fC 
C_    re    ,c 


^  <:  ex: 
ef^  cc 
-  Cc 


THE 

PHILOSOPHICAL  MAGAZINE 

COMPREHENDING 

THE  VARIOUS  BRANCHES  OF  SCIENCE, 

THE  LIBERAL  AND  FINE  ARTS, 

AGRICULTURE,  MANUFACTURES, 

AND 

COMMERCE. 


BY  ALEXANDER  TILLOCH, 

HONOBARY  MEMBER  OF  THE  ROYAL  IRISH  ACADEMYj    &C.  &C.  &C, 


"  Nec  aranearum  sane  textus  ideo  melior  quia  ex  se  fila  gignunt,  nee  noster 
vilior  quia  ex  alienis  libamus  ut  apes."     Just.  Lips.  Monit.  I'olit.  lib.  i.  cap.  i. 


VOL.   XVI. 


LONDON: 
Printed  for  Alexander  Tillochj 

■And  sold  by  Messrs.  Richardson,  Cornhill ;   Cadlll  and  Davies,  Strand 

Longman   and  Rees,  Pater-noster  Row;    Debrett,  Piccadilly ; 

Murray,  No.  32,  Fleet  street;    Symonds,  Pater-noster 

Row  J    Bell,    No.   148,    Ox'ord- street  5    Vernor 

and   Hood,    Poultry;     Harding,     No.    36, 

St.  James's-street ;    Bell  and  Bradfute, 

Edinburgh;  Brash  andREiD,  Glasgow; 

and  W.  Gilbert,    Dublin. 

1803. 

[Ta^hr,  Printer,  BIud'Herie'Ceurtf  fktt'street.} 


or 


11 


d 


■0 


^ 


CONTENTS 

OF   THE 

SIXTEENTH   VOLUME. 

I.  Researches  respecting  the  Organization  of  Leaves.  By 
A.  JuRiNEj  Member  of  the  Society  of  Physics  and  Na- 
tural  History  at  Geneva 3 

II.  A  general  View  of  the  Coal  Mines  worked  in  France, 
of'  their  different  Products,  and  the  Means  of  circulating 
them.  By  C.  Lefebvre,  Member  of  the  Coimcit  of 
Mines,  cf  the  Philnmatic  Society,  &c.  t^c 15 

III.  Observations  and  Experiments  on  the  Light  emitted  by 
■rotten  Hood  in  the  different  Kinds  of  Gas,  and  in  Fluids, 
By  C  W.  BocKMAN,  of  Carlsrulie 18 

IV.  Of  the  general  Relation  between  the  Specific  Gravities 
and  the  Strengllis  and  Values  of  Spirituous  Liquors,  and 
the  Cir-cmnstances  by  which  the  former  are  influenced    26 

V.  On  the  Quantity  of  Iron  in  Cotton  and  Linen  Cloth:  Evil 
Effects,  simple  Mecnis  of  eradicating,  &'c. :  and  Observa- 
tions on  Bleaching,  the  Result  of  long  Experience.  By  Ni- 
cholas GiiiMSHAWj  Esq.  Member  of  the  Dublin  Society 

33 

\"I.     Of  the  Herring  Fishery.     Translated  from  an  Essay 

in    Dutch,    entitled    "  Beschr)-ving  van  de  Haringvis- 

schcryc" 40 

VII.  On  the  Boiling  Point  of  Mercury,  and  the  Fixing 
Points  of  Lead  and  Tin.  By  Mr.  James  Crichton, 
of  Glasgow 48 

VIII.  On  tlie  new  Planet  Pallas.  By  Baron  Yo's  Zach  4^ 

IX.  On  the  Managetnent  and  Improvement  by  Tillage  of  strong 
ivet  Loams  in  which  the  Clay  greatly  predominates 52 

X.  Observations  on  some  Insects  little  known.  J3// M.  Meyer, 
of  G'ottingen 60 

XI.  Miscellanies  in  Natural  History  :  viz.  An  Improve- 
ment in  the  System  of  the  JMammalia ;  Observations  on. 
a  living  Opossum  ;  and  an  Account  of  the  third  Generation 
of  the  Porcupine  Man.    By  Professor  Blumenbach  .  .  68 

XII.  A  Survey  and  Report  of  the  Coasts  and  Central  High- 
lands of  Scotland;  made  by  the  Command  of  the  Right 
Honourable  the  Lords  Com7nissioners  of  His  Majesty's 
Treasury  in  the  Autumn  of  1  802.  By  Thomas  Tel- 
ford,  Civil  Engineer,  Edinburgh,  F.  R.  S 75 

XI] I.   On  the  Theory  of  Combustion 81 

XI\'.   Observations  on  the  Processes  of  Tanning.     By  Mr. 

Davy 82 

XV.  Notices  respecting  New  Books 85 

XVT.  Proceedings  of  Learned  Societies 89 

XVII,  InteUiiTcnce  and  Miscellaneous  Articles 91 

Vol.  XVI.^No.  64.  a  XVIII.  On 


CONTENTS. 

XVIII.  On  the  Modifications  of  Clouds,  and  nn  the  Prhi- 
ciples  of  their  Production,  Simpens'ov^  and  De<tnfciinn~; 
leiii'^  tlie  Substance  of  an  Essay  read  htjore  theyhhcsian  So- 
ciety in  the  Session  1S02-3.  By'hvKE  Howard,  Esq.  97 

XIX.  Researches  respecting  the-  Organization  of  Leaves. 
By  A.  .TuRiNE,  Monher  of  the  Society  of  Physics  and 
Nulnral  History  of  Genera 107 

XX.  Ci>mhnii>icati6n  from  Dr.  Thornton  relative  to  the 
Pneumatic  Practice 121 

XXI.  Ar^  Essay  ou  the  Fecula  of  Green  Plants.  By  Pro- 
fessor PKv)iisr    IGil 

XXII.  A  Survey  crud  Report  of  the  Coasts  and  Central 
Highlands  of  Scotland ;  made  by  the  Command  of  tJie 
Right  Honourable  the  Lords  Commissioners  of  PJis  Ma- 
jesty's Treasury  in  the  ylutumn  0/ 1802.  ijy  Thomas 
Telford,  Gv'l  Engineer,  Edinburgh,  F.R.  S 129 

XXIII.  Anatom'ic.il  Observations  on  the  Crocodile  of  the 
Ki/e.     By  E.  Geoffrov 1 36 

XXIV.  Observations  and  Experiments  on  the  Light  emitted 
ly  rotten  Wood,  in  the  dijjerent  Kinds  of  Gas,  and  in 
Fluids.    By  C.  W.  Eockman,  of  Carlsruhe 146 

XXV.  Conjectural  Observations  on  the  Mammoth.  By 
G.  .r.  Wright,  Esq. 134 

XXVI.  Catohigve  tf  Animals  belonging  to  the  Class  Vermes, 
jovrd  on  the  Coasts  of  Scott  and.    By  Robert  Jameson, 

F.  R.  S.  F.  A.  S.  Edinb.  F.  L.  S.  Lond.  Honorary  Mem- 
ber of  the  Royal  Irish  Academy,  &c I6I 

XX\TI.  Letter  from  M.  Humroldt  to  C.Delambres,  one 
(f  the  perpetual  Secretaries  of  the  National  Institute     1 65 

XXVIII.  ykcount  of  the  Marine  Spencer  for  the  Preservatioji 
of  Lives  In  Cases  {^f  Shipwreck  or  other  Accidents  at  Sea.  By 
Knighi  w^^pen'CERj  Esq.  of  Bread-sfreet,  Clieapside    \r2 

XXIX.  On  ///<-  Eltctric  Fluid 1 73 

XXX.  Proceedings  of  Learned  Societies 1  75 

XXX I.  Intelligence  and  Miscellaneous  Articles 184 

XXXI  I.  Materials  towards  a  more  iniimcite  Knowledge  of 

Native  Molybdena,  containing  a  very  advantageous  Me- 
thod of  extracting  JMolybdic  Acid  from  that  Sulphuref, 
By  C.  F.  BucHOLZ 193 

XXXIII.  Of  the  general  Relation  between  the  Specif  c  Gra- 
vities and  the  Str(  ngths  and  I'alues  of  Spirituous  Liquors, and 
the-  (  ircvmstavces  by  wltichthe  former  are  influenced   205 

XXXIV.  Of  the  ruriations  of  the  Temperature  of  the 
Su miner  and  JVinter  Seasons  that  take  place  in  different 
Years,  Bi/  Richakd  Kiuwax,  Esq.  LL.D.  F.  R.  S. 
and  P.R.J.A 212 

XXXV.  Account  and  Description  (f  a  Store  which  fell 
from  the  Clouds  in  the  Co>nmune  (f  Sales  near  Ville- 

Franche, 


CONTENTS. 

Franche,   in  the  Department  of  the'  Rhone.      From  a 
Memoir  o/M.  De  Dree,  read  in  the  National  Institute, 

April  1 1,  1803 217 

XXX\T.  jkcount  of  a  Fire-hall  which  fell  in  the  Neigh- 
bourhood of  Laigle :  in  a  Letter  to  the  French  Aliuiiter 
(f  the  Interior.  Bi/  C.  Biot,  Member  of  the  National 
Institute,  dated  July  20,  i  S03 217 

XXXVII.  Experiments  to  ascertain  tJie  Value  of  different 
Steeps  in  curing  the  Smut  in  IVheat,  and  pr<nncting  its 
Grout h.     By  Mr.  B.  Bevan 228 

XXXVIII.  New  Method  (f  preparing  conosive  Suhlimate 
(hyperoxidated  Muriate  of  Mercury)  in  the  hzimid  IJ'ay. 
By  M.  L.  Vox  Schmidt  Phiseldeck 230 

XXXIX.  Observations  on  the  Plant  called  St.  John's  JVort. 
By  C.  Bauxach £32 

XL.  Account  of  a  new  Kind  of  American  Crocodile.     By 

K.  GeOFFROY     233 

XLI.  Preparation  of  a  new  Luting  proper  to  be  used  in 
all  chemical  Operations.  By  C.  Paysse,  Pr-ofessor  of 
Chemistry 236 

XLII.  Account  of  the  Travels  ofM.  A.  de  Humeoldt  in 
South  America,  extracted  from  some  of  his  Letters  .  .  237 

XLIIT.  The  Art  of  moulding  Carvings  in  JVood.  By  Lekou- 
MAND,  Professor  of  Natural  Philcsophy  iji  the  Central 
School  of  the  Department  of  Tarn 247 

XLIV.  Evidence  of  the  precise  Date  of  the  Cow-Pock  in 
America 252 

XLV.  Account  of  the  Life  and  Labours  of  the  late  Mr. 
RamoDen,  in  a  Letter  from  Pnfessor  PiAzzi,  cf  Pa- 
lermo, to  M.  De  Lalaxde 253 

XLVI.  Some  Details  respecting  the  Voyage  of  the  two  French, 
Corvettes,  Le  Geographe  andLc  Naturaliste,  sent  out  under 
the  Command  of  Captain  BAUDixyb;-  the  Purpose  of  mak~. 
ing  Discoveries 262 

XLVII.  Observations  on  the  Chemical  Nature  of  the  PIu- 
moursofthe  Eye.  By  PiIChard  Ciienevix,  Escj.  F.R.S, 
and  M.R.LA.  . .  .'. 268 

XLVII  I.  On  a  Change  observed,  in  the  Colour  of  Prussian 
Blue  by  coming  in  Contact  ivifh  Iron.  Bi/  Thomas 
Gill,  Esq 271 

XLIX.  On  the  Marine  Spencer,  invented  by  Knight 
Spencer,  Esq 272 

L.  List  of  interesting  Curiosities  collected  by  JSlr.  Clarke 
durins[  his  Travels  in  the  East 273 

LI.  Notices  respecting  New  Books 276 

Lll.  Proceedings  of  Lear/ied  Societies  .  .  .■ 279 

LI  IT.  Intelligeuce  and.  Miscellaneous  Articles  , 281 

LIV.  On  the  Stones  said  to  have  fallen  at  Ensisheim,  in  the 

Neighbourhood 


CONTEXTS. 

Kels^hlonrbood  of  Agen,  and  at  other  Places.     'From  the 

Mc)noir  of  M.  De  Dree 2fe9 

LV.  Mejuolr  on  the  Stones  ivhich  have  fallen  from  the 
Atmosphere,  and  particularly  near  La/gle,  in  the  Depart- 
ment  of  I'Orne,  on  the  96 fh  of  April  last.  Read  by 
C.  FouRCRO^,  in  the  public  Sitting  of  the  Class  of  tlie 
Mathematical  and  Philosophical  Sciences  of  the  Institute f 

June  \9fh,  1803 299 

LVI.   Of  the  general  Relation  between  the  Specific  Gravities 

and  the  Strengths  and  Values  of  Spirituous  Liquors,  and 

the  Circumstances  by  ivhich  the  former  are  influenced  305 

LVn.  On  the  Purification  of  Nickel,  with  so/ne  Remarks  on 

the  Solutions  of  metallic  Oxides  in  Ammonia,  &'c.     By 

Mr.  R.  Phillips,  Mevibrr  of  the  Askesian  and  British 

Miyi-eral-ogical  Societies 312 

LVII  l.  Oa  Machines  for  measuring  Elasticity.   By  a  Friend 

to  Physical  Inquiries 317 

LiX.  Account  of  two  Fcetuses  produced  by  the  same  Parrots 
ivhich  in  the  Year  1801  produced  a  young  one  at  Rome. 
By  G.  L.  MoROZzo,  Member  of  the  institute  of  Bologna, 
of  the  Italian  Society  (f  the  Scicmcci,  of  the  ylcademy  of 

Stockholm,  and  (f  that  of  Padua 318 

LX.  Account  of  a  new  Spring  of  Petroleum  discovered  in 
Italy  )  in  a  Letter  to  the  Edit&rs  of  the  Annales  de  Chi- 

mie.     By  J.  Poggi 32 1 

LXT.  Report  on  the  Discovery  of  a  Deposit  of  bituminoiis 
IVood.     Recul  in  the  Ligurian  Listitute  July   1802  by 

C.  Mo.TOX,  public  Professor  of  Clitmistry 32i 

LXII.  ISIcmoir  on  aeriform  cutaneous  Perspiration.  By 
C.  Ti;au.s?F/r,  M.  I).  Professor  rf  Natural  Philosophy 
end  Chemistry  in  the  Central  School  of  the  Department 

of  here,  &c 327 

lAIH.  Extract  from  the  third  P'olume  of  the  Analyses  of 

iVKKl-APROTw" 331 

LXI V-  On  the  Modifications  of  Chads,  and  on  the  Principles 
r.f  their  PrcAuctiov,  Suspension,  and  Destruction ;  being  the 
Sub.'it.a::cf:  af  an  Essay  read  before  the  Askesian  Society  in 

the  Se-ision  1S02-3.  By  V.vke  Howard,  Escj 344 

lAS^.  ylccount  (fa.  Spaniard  who  can  endure,  aithout  being 
iticfimmcded,  tli^  greatest  Degrees  of  Heat.  By  J.  C.  De- 

LAMKTHKUIK 35? 

LXV'L  Letter  from  Captain  Hai'din,  itow  employed  on  (i 
roi/age  of  Discovery,  to  C.JussiF.r 359 

LXVll.  S'alJiui'nt  of  tlw  Improvement  and  Progress  of  thQ 
Brcr.d.  of  fii!i".-n:o()ll(d  Sheep  in  New  South  I  talcs.  Prc- 
srufj-d  by  (aptain  iVJ'AuriiuR  at  the  Right  Honourable 
Lord  lloHAK-i's  Of/ice,  '2f\th  July,  1803.';' SOS 

LX  Vl  11.   Proiadings  if  1..earned  and  otlter  Societies  .  .  .Sfitf 

LXIX,  Intelligence  and  MiscelUintvus  Articles, 370 


THE 

PHILOSOPHICAL  MAGAZINE. 


I.  "Researches  respcdlng  the  Organizat'ioii  of  Leaves.  Bi/ 
A.  JuuiNK,  Member  of  the  Socletij  of  Physics  and  Na- 
tural Histonj  at  Geiwva  *. 

When  two  naturalists  study  the  same  subject  without 
conuiiunicating  to  each  other  the  result  of  tlieir  labours, 
two  certain  advantages  arise  to  science.  The  first  is,  that 
Avhen  they  agree  in  their  manner  of  considering  the  same 
object,  their  opinion  excites  a  greater  degree  of  confidence  : 
the  second  is,  that  when  their  opinions  differ  it  induces 
them  to  make  new  researches. 

The  important  discovcriLS  published  bv  Saussure,  Hed- 
Avig,  and  other  botanists,  in  regard  to  the  organization  of 
leaves,  inspired  me  with  a  desire  of  examining  after  them 
objects  so  inti  resting.  I  therefore  repeated  their  observa- 
tions, and  made  new  ones,  which  gave  me  different  results. 
Of  these  T  proposed  to  publish  a  detailed  account,  when  I 
read  in  the  Journal  de  Physique  the  memoirs  of  C.  Mirbel 
on  the  anatomy  of  vegetables ;  and  as  my  ideas  in  retjard 
to  these  objects  approach  very  near  to  his,  I  shall  here  only 
give  an  extract,  as  it  were,  of  my  researches  on  that  sub- 
ject, excluding  all  hvpothetical  reasoning. 

Though  the  opinion  of  the  celebrated  men  above  men- 
tioned is  of  great  weight,  I  will  venture  to  say  that  it  ought 
not  to  be  so  far  respected  as  to  make  one  afraid  of  enter- 
taining a  contrary  opinion,  when  it  is  founded,  as  I  be- 
lieve, on  faets  well  established.  When  my  ideas,  there- 
fore, are  different  from  theirs,  I  shall  enter  into  some  de- 
tails, in  order  to  show  better  on  what  the  diversity  of  our 
opinions  is  founded. 

The  existence  of  the  epidermis  of  leaves  is  a  question  of 
too  much  importance  in  the  phvsiology  of  vegetables  to  be 
neglected.  I  have  therefore  examined  it  with  tlie  greater 
care,  as  C.  Mirbel  has  given  an  opinion  entirely  different 
from  that  of  most  botanists. 

*  From  the  "junrnal  de  Pbvsrque,  Ventose,  an.  ii. 
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4  Researches  respecting  the 

De  Saussure  found  that  the  covering  of  leaves,  to  whrch 
botanists  have  given  the  name  of  epidermis,  '\^  not  a  simple 
membrane,  but  a  real  bark  composed  of  three  distinct  parts; 
namely,  an  epidermis  properly  so  called,  a  cortical  reticular 
tion,  and  cortical  glands  *. 

He  defines  the  epidermis  in  the  following  words f  : — "  It 
is  an  exceedingly  fine  membrane,  always  transparent  and 
colourless,  in  w  hich  no  fibre,  no  pore,  and  no  organiza- 
tion can  be  discovered ;"  though  he  allows  that  this  mem- 
brane opens  opposite  to  absorbent  and  excretory  vessels. 

liedwig  gives  the  name  of  pellicle  of  the  leaves  to  what 
Saussure  calls  their  bark.  The  ciitiadar  If/mphatic  vessels 
of  the  former  compose  the  cortical  reticulation  of  the  latter ; 
and  the  evaporating  pores  or  conduits  of  Hedwig  are  the 
cortical  glands  of  Saussure.  In  regard  to  the  epidermis,  as 
this  author  does  not  mi^ntion  it,  there  is  reason  to  believe 
that  he  has  confounded  it  with  the  pellicle  I. 

To  enable  the  reader  to  comprehend  better  what  I  have 
to  say  in  regard  to  the  epidermis,  I  shall  define  what  I  meaa 
by  utricuhv,  as  I  consider  this  definition  neccssaiy  to  pre- 
vent misconception. 

The  utriculje  arc  membranous  vesicles  filled  with  a  par- 
ticular juice,  and  contiguous  to  each  other,  in  a  greater  or 
less  extent  of  their  surface,  according  to  the  form  which 
they  affect.  The  utriculae  constitute  the  greater  part  of 
leaves.  They  vary  in  their  form  and  size ;  some  of  them 
being  round,  elongated,  prismatic,  or  irregular. 

All  leaves  seem  to  have  a  bark  or  exterior  covering  de- 
stined to  contain  the  parenchymc  and  the  vessels.  In  se- 
veral plants  indeed,  and  particularlv  the  orchis,  this  kind 
of  bark  is  seen  to  separate  itself  spontaneously  by  the  eftect 
of  a  peculiar  alteration  in  the  leaf.  The  surface  of  the 
leaves  may  also  be  frequently  removed  by  employing  cau- 
tion :  some  then  think  they  see  the  epidermis  in  this  fine 
pellicle;  and  they  are  the  more  convinced  of  it,  as  they 
compare  it  to  that  of  animals.  But  if  this  pellicle  be 
examined  with  attention,  it  will  be  found,  as  I  have  always 
seen,  that  it  is  formed  by  the  exterior  stratum  of  the  utri- 
culae, the  lateral  faces  of  which  are  contiguous.  I  shall, 
however,  except  the  leaf  of  the  fritillaria  §,  from  which 

•*  Observ-.tions  sur  I'Ecorce  dcs  Fcuillcs  et  dcs  Pttaks;  Geneve  1763. 
-)-   Chap.  v.  page  94. 

J  Sanimlunm  seintr  zerstreuten  AbhaiKilungen  und  Bcobachtungcn 
iiber  Butanische-CEconomische   Gcgen-jtxnde   L>.  I.  litdwigs ;    Lctpsic 

§  FriiiHaiia  recalls  Linn. 
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?  was  able  to  separate  a  pellicle^  which  carried  with  it  only 
the  exterior  face  of  these  utriculae,  as  seen  fig.  3  and  4.* 

To  find  the  epidermis  of  Saussure  I  repeated  the  same 
processes  which  he  employed,  varying  them  different  ways ; 
but  instead  of  epidermis  I  alvvavs  observed  that  the  surface 
of  the  leaves  was  formed  only  by  the  external  face  of  the 
exterior  utriculae ;  that  this  face  was  distinguished  by  slight 
rugae,  produced,  no  doubt,  bv  exposure  to  the  air ;  that  it 
was  indeed  a  little  thicker  than  the  other  faces  of  the  same 
i-itricula?,  and  on  that  account  exceedingly  proper  for  dis- 
charging the  functions  of  an  epidermis.  It  needs  not  be 
objected  that  this  thickness  supposes  an  epidermis  con- 
nected with  the  exterior  face  of  the  utriculae,  for  in  this 
manner  we  ought  to  admit  nothing  which  is  not  supported 
by  rigorous  proof:  but  though  I  \\as  never  able  to  separate 
the  epidermis  from  the  surface  of  the  leaves,  I  am  in  doubt 
whether  I  should  thence  conclude  that  it  does  not  exist. 

C.  Mirbel  entertained  the  same  opinion  as  I  do  f  in  re- 
gard to  the  non-existence  of  the  epidermis  in  leaves,  and 
expresses  it  in  the  following  manner : — "  The  exterior  cells 
(which  are  my  utriculcc)  closely  united  exhibit  contiguous 
surfaces,  which  m-anv  authors  have  considered  as  an  epi- 
dermis. It  was  natural  that  they  should  believe  in  the  ex- 
istence of  this  organ,  since  they  considered  the  vegetable 
as  composed  of  fibres,  vessels,  and  utriculs.  All  these 
parts,  in  their  opinion,  being  only  joined  or  weakly  united, 
ought  to  have  a  common  connection  or  covering  to  retain 
them  in  their  respective  places ;  but,  according  to  the  facts 
which  I  have  established,  the  existence  of  the  epidermis  does 
not  appear  to  be  necessary ;  and  the  more  I  observe,  the 
more  I  am  convinced  that  it  does  not  exist.  The  sides  of 
the  cells  exposed  to  the  contact  of  the  air  and  of  the  light 
imdergo  an  alteration  to  which  the  interior  parts  are  not 
exposed  ;  they  become  dry,  and  are  even  separated  some- 
times from  the  cellular  tissue.  It  is  thus  that  they  become 
a.  distinct  covering,  and  it  is  then  that  they  are  destroyed  : 
but  if  this  pretended  epidennis  be  carefvdly  removed  in  the 
green  parts,  its  continuity  with  the  cellular  tissue  will  be  per- 
ceived ;  the  vascular  reticulaUon  of  Saussure  is  seen  adher- 
ing to  that  exterior  membrane  ;  and  this  reticulation,  when 
better  observed,  appears  to  be  only  the  lateral  sides  of  the 
cells,  while  the  epidermis  or  membrane,  v/hich  serves  them 

*  The  d'lF. rent  figures  referred  to  in  this  article  will  be  found  in 
Phtes  I  p.nd  ir. 

■f  Jouinul  de  Physique,  Prairial.  an.  9,  p.  44.5. 
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as  a  base,  is  nothing  else  than  the  junction  of  the  cxterio# 
sides*." 

The  observations  even  of  Saussure  seem  to  confirm  my 
opinion  in  reofard  to  the  non-existence  of  the  epidermis, 
since  he  expresses  himself  m  this  manner t  :-^-*'  The  system 
of  the  vessels  which  constitutes  the  bark  of  the  leaves,  and 
which  touches  on  the  one  hand  the  parenchvme  and  the 
ribs  of  the  leaves,  and  on  the  other  the  epidermis  properly 
so  called — this  system  of  vessels  generally  adheres  to  its 
epidermis  much  stronger  than  to  any  thing  else.  It,  how- 
ever, sometimes  happens  that  a  part  of  the  reticulation  re- 
mains adhering  to  the  parenchyme  of  the  bark  ;  but  this  is 
Very  rare.  Continued  maceration  in  cold  or  boiling  water 
till  the  leaf  is  dissolved,  scpa.rates  very  rarely  the  cortical 
reticulation  from  its  epidermis.  I  never  saw  this  separation 
take  place  but  in  the  sonchns  sphiosns." 

May  it  not  thence  be  inferred  that  this  autlior  was  never 
able  to  separate  the  epidermis  without  removing  with  it  the 
vessels,  except  in  the  leaves  of  the  sonchus  ?  This  appears 
to  me  evident.  But  if  I  have  always  found  in  this  fine  pel- 
hcle  the  utricular  organization,  and  if  I  am  able  to  prove, 
that  the  vessels  of  its  cortical  reticulation  are  nothing  else 
than  the  lateral  faces  of  the  exterior  utricul^,  may  I  not 
reasonably  conclude  that  this  epidermis  is  merely  the  ex- 
ternal face  of  the  exterior  utriculte  ? 

The  cortical  reticulation  of  Saussure,  covered  by  the  epi- 
dermis, is  composed  of  fibres  or  filaments,  which  by  ana- 
stomosing foHTi  the  meshes  of  this  reticulation,  and  the  form 
of  these  meshes  varies  according  to  the  different  plants. 

This  author  says  %  '•  "  ^n  all  the  leaves  which  I  have  ob- 
served, four,  five,  six,  and  even  seven  filaments  terminate 
at  one  and  the  same  mesh  :  though  six  be  the  most  frequent 
number,  it  does  not  thence  follow  that  these  me^ihcs  are  re- 
gular hexagons;  for  the  fibres  which  compose  this  reticula- 
tion are  subject  to  such  frequent  inflections,  and  proceed 
windinor  in  so  irregular  a  serpentine  manner,  that  in  the 
greater  number  of  species  the  meshes  have  no  regular  or 
constant  form.    The  filaments  which  compose  these  meshes 

*  In  my  opinion,  C.  Mirbel  is  mist.ikcn  wlun  h-  applies  !o  the  ep'- 
<?ermis  of  leaves  whdt  Malpi^hi  s-iicl  lespectinj  tlie  tpi'lcrmis  ot"  trec<, 
namciv,  that  it  is  formed  Iw  the  desiccation  of  the  utrii-ulde.  \KiIpighd 
expresses  himself  in  rcgaid  to  leaves  as  follows,  p.  37:  *•  Toti  cx.ira- 
torum  molts  <)ui  ms  folia  coag'Ticni mtur,  l.-gvi  supercxtcnsa  cjiicv.b  ncu 
cpiHciniidc  alulucitur,  quJe  subjcctoium  colorcm  itfcrt,  ipsa^ue  contcnta 
iiistniht  ft  c  >nrinct." 

+  Page  40  and  41.  X  ^'^S*^  3-  ^^  '^1- 
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appear  transparent  in  their  axes,  and  they  are  seen  to  ana- 
Stomo'^e  with  each  other  wherever  they  meet,  and  not  to  cross 
or  to  form  knots  in  anv  manner.  As  these  characters  are 
suited  to  vessels  filled  with  a  transparent  fluid  much  rather 
than  to  simple  solid  fibres,  t  have  always  considered  them 
as  vessels,  and  shall  give  them  that  name  in  tiiture.  The 
fineness  and  transparency  of  these  vessels  induce  me  to 
consider  them  as  Ivmphatic  vessels." 

Hedwie  observed  the  same  reticulation,  \vhich  he  says  is 
formed  by  vessels  to  which  he  has  given  the  name  of  cutl- 
ciilar  lijmphutic  vessels. 

.  These  two  authors  have  committed  an  error  in  taking  for 
vessels  the  lateral  faces  of  the  utriculae  which  form  the  sur- 
face of  thue  leaves ;  but  this  error,  which  is  owing  to  an  op- 
tical illusion,  w^as  easily  committed.  If  the  pellicle  of  a 
leaf,  indeed,  be  removed,  and  be  examined  with  the  micro- 
scope, it  will  readily  be  conceived,  that  if  the  utriculae 
which  compose  this  pellicle  be  viewed  from  above,  their 
lateral  or  perpendicular  faces  will  appear  shortened ;  and 
besides,  as  these  membranes  may  be  more  or  less  inclined 
on  account  of  their  flexibility,  the  result  will  be,  that  the 
lower  ridges  will  appear  to  be  close  to  the  upper  correspond- 
ing ones,  which  will  give  the  illusion  of  vessels  of  different 
diameters,  the  transparencv  of  the  axes  of  which  will  depend 
on  that  of  the  membrane  comprehended  between  these  ridges. 

Fig.  1 0  will  serve  to  give  a  better  idea  of  the  optical  illu- 
sion which  1  have  here  endeavoured  to  explain. 

As  the  lateral  faces  of  the  exterior  utriculae  thus  present 
themselves  under  the  appearance  of  vessels,  it  is  seen  that 
the  result  will  be  a  kind  of  reticulation,  the  meshes  of  which 
will  vary  according  to  the  form  of  the  utriculae :  for  ex- 
ample, they  will  be  rectangular,  hexangular,  or  irregular, 
according  as  the  utriculae  represent  a  parallelopipedon,  a 
hexaedral  prism,  or  any  other  irregular  form. 

From  wlxat  has  been  said,  I  entertain  no  doubt  that  if 
the  authors  I  have  quoted  had  examined  the  pellicle  of  the 
leaves  in  profile  or  in  vertical  sections,  instead  of  obsening 
them  in  front  or  from  above,  they  would  have  found  that 
what  they  take  for  vessels  are  merely  the  lateral  faces  pi' 
the  utric-nlae. 

C.  Miibel  in  his  memoir  above  mentioned  seems  to 
ascribe  the  errors  committed  on  this  subject  to  the  same 
caxise.  He  says,  "  The  difficulty  of  observing,  by  the  help 
of  the  microscope,  the  relation  which  exists  between  the 
planes  placed   in  different  directions^  and   at   unequal  di- 
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tances,  has  fascinated  the  eyes  of  obsen'^ers.  The  mem- 
branes which  form  the  sides  of  the  cells  have  always  beea 
taken  for  vessels  or  for  fibres." 

The  utriculae  which  compose  the  surface  of  the  leaves 
have  m  general  a  form  different  from  that  of  the  utriculas 
of  the  parenchyme,  and  a  direction  which  is  often  opposite 
to  them.  In  the.  J'r it illar'ia,  for  example,  the  form  of  the 
exterior  utricular  aj)proachcs  that  of  a  parallelopipedon  verv 
much  elongated,  m  the  direction  of  the  length  of  the  leaf 
(fig.  1.  A,  and  lig.  5.),  while  the  interior  utriculae  are  nearly- 
spherical,  as  seen  in  fig.  7,  8,  and  15. 

The  erythronmm  dens  canis  has  its  exterior  utriculae  also 
elongated  in  the  direction  of  the  length  of  the  leaf ;  they 
cross  at  right  angles  those  of  the  parenchyme,  which  are 
cylindrical,  and  which  consequently  have  their  direction 
according  to  the  breadth  of  the  leaf.  This  di:»position  is 
not  well  observed  but  in  the  superior  surface  of  the  leaf. 

The  leaves  of  the  Lavattru  triloba  have  their  exterior  utri- 
culae festooned  like  those  of  fig.  14;  but  the  interior  ones 
exhibit  the  form  of  a  cylinder,  the  length  of  which  is  in  the 
direction  of  the  thickness  of  the  leaf. 

The  exterior  utricular  of  the  leaf  of  the  silphium  pcrfo^ 
liutum  are  also  festooned  ;  while  the  utricular  of  the  paren- 
chyme are  cylindrie  on  the  superior  side  of  the  leaf,  and  ir- 
regular on  the  inferior,  like  those  of  fig.  18. 

In  the  orchis  viaculaia  the  exterior  utriculae  of  the  leaf 
are  remarkable  by  their  size,  and  particularly  by  their 
height :  they  alone  constitute  a  great  part  of  the  thickness 
of  the  leaf. 

1  might  multiply  the?e  examples;  but  I  think  I  have  said 
enough  to  prove  what  I  have  advanced,  namely,  that  the 
extenor  utriculre  of  the  leaves  are  in  general  very  different 
trom  the  utricular  of  the  parenchvme. 

Having  examined  the  existence  of  the  epidermis  and  that 
of  the  lymphatic  vessels  which  form  the  cortical  reticulation 
of  the  leaves,  I  shall  proceed  to  the  cortical  glands  of  Saus- 
sure,  or  the  evaporating  pores  of  Hedwig  ;  but  I  shall  first 
say  a  few  words  of  the  manner  in  wliich  the  exterior  utri- 
cuire  of  the  petals  present  themselves. 

In  most  flowers  the  exterior  utriculcC  of  the  petals  are 
conical ;  they  rise  in  the  form  of  teats,  more  or  Ics-;  promi- 
nent, on  which  the  rays  of  light  are  broken  and  reflected  in 
such  a  manner  as  to  produce  to  our  eves  that  dark  rich  vel- 
vety appearance  which  gives  them  eo  beautiful  an  aspect. 

To  give  an  idea  of  ilie  effect  produced  by  these  manimtl- 
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ious  utriculae  I  shall  compare  them  to  that  of  velvet,  which 
exhibits  that  appearance  merely  in  consequence  ot  the  pro- 
jection of  the  threads  of  silk  above  the  woof. 

Petals  with  a  smooth  surface  do  not  exhibit  the  same 
phasnomenon,  because  their  exterior  utriculae  being  plane 
do  not  retlect  the  rays  of  light  like  the  conical  utriculse ; 
and  in  flowers,  the  petals  of  which  are  velvety  above  and 
smooth  belovv',  the  utriculae  are  seen  to  exhibit  both  these 
forms. 

The  surface  of  leaves  is  furnished  with  a  very  large  quan- 
tity of  small  whitish  points,  which  are  scarcely  apparent  to 
the  naked  sight,  but  which  may  be  clearly  distinguished  by 
the  help  of  a  good  magnifying  glass.  These  points  are  the 
cortical  glands  of  Saussure,  the  unlliary  glands  of  Guettard, 
the  evaporating  pores  of  Hedwig,  and  the  cortical  pores  of 
Dccandolle. 

Saussure  says  that  the  cortical  glands  are  small  oval  bo- 
dies, often  transparent  and  at  other  times  opake,  surrounded 
by  a  fibre  or  vessel  of  the  same  form,  and  with  which  se- 
veral vessels  of  the  cortical  reticulation  anastomose.  At 
the  two  extremities  of  each  gland  is  a  very  delicate  vessel, 
which  traverses  in  a  straight  line  the  interval  between  the 
gland  and  the  vessel  that  surrounds  it,  with  which  it  ana- 
stomoses. He  considers  these  glands,  on  account  of  their 
constant  position  near  the  surface  of  the  leaf,  as  organs  de- 
stined for  preparing  or  secreting  the  peculiar  juices  which 
form  the  matter  for  transpiration,  or  for  preparing  and  assir 
milating  to  vegetables  the  vapours  and  exhalations  which 
they  absorb  by  their  leaves. 

Guettard,  without  penetrating  into  the  organization  of 
these  glands,  contents  himself  with  giving  them  the  appel- 
lation of  milUary,  on  account  of  their  great  number  in  cer- 
tain leaves. 

Hedwig  first  found  that  these  organs  are  so  many  small 
apertures,  which  he  calls  evaporating  pores  or  conduits.  He 
eays  that  each  pore  is  surrounded  by  a  circumference,  and 
that  the  interval  comprehended  between  the  pore  and  the 
circumference  is  the  reservoir  of  the  pore.  In  regard  to  the 
xise  of  these  pores,  he  has  no  doubt  that  they  serve  for  eva- 
poration or  absorption, 

Decandolle  has  also  given  them  the  name  of  cortical 
pores,  and  seems  to  have  adopted  the  opinion  of  Hedwig 
in  regard  to  the  uses  of  them. 

Senebier,  in  his  Treatise  on  the  Physiology  of  Vegeta- 
bles, says  that  he  was  never  able  to  discover,  even  with 
the  help  of  the  best  microscopes,  the  pores  of  Hedwig, 
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which  T  can  ascribe  only  to  an  ambiguity  occasioned  bv  the 
meaning  of  the  word,  since  the  pores  of  IJedwiiT  are  only 
the  cortical  glands  of  Saussure,  with  which  the  illustrious 
author  of  that  physiology  seems  to  have  been  very  well 
acquainted. 

Mirbel  calls  these  pores  exterior  poreSj  in  contra-distinc- 
tion  to  those  with  which  the  interior  cells  are  perforated*: 
*'  Each  pore  f,"  $ays  he,  "  is  an  oblouo-  fissure  surrounded 
by  an  elliptical  area  at  which  the  neighbouring  cells  termi- 
nate. In  these  pares  I  can  see  only  cells  having  a  parti- 
cular disposition,  the  exterior  side  of  which  is  rent  in  a 
longitudinal  direction.  When  the  vegetable  is  exposed  to 
the  air  and  to  light,  circumstances  necessary  for  transpira- 
tion, the  fluids  proceed  in  abundance  towards  the  surface, 
the  cells  become  elongated  to  receive  them,  and  pierced  to 
afford  them  a  passage.  Hence  the  formation  of  the  cortical 
pores  :  but  this  elongation  of  some  cells  is,  in  a  certain 
measure,  only  accidental ;  it  is  not  invariably  determined  by 
the  organic  plan  of  the  vegetable." 

The  diversity  of  opinions  which  prevails  anion o;  the  au- 
thors above  mentioned  induced  me  to  study  these  organs 
with  great  attention,  that  I  might  endeavour  to  discover 
their  real  structure,  and  in  this  manner  facilitate  the  ex- 
planation of  their  uses. 

I  have  found  that  the  surfaces  of  almost  all  leaves  are 
perforated  with  a  great  number  of  small  apertures^  to  w  hich 
1  shall  retain  the  name  oi  pores. 

The  size  of  these  pores  varies  very  nmch,  according  to 
the  plants.  In  the  orchis  and  lily  kind  they  are  very  large, 
while  in  the  sow -bread,  the  jessamine,  the  oak,  &c.  they  are 
very  small. 

•  The  number  of  them  varies  also  according  to  the  leaves. 
Hedwig  counted  577  in  a  square  line  of  the  litiinii  hitH'i- 
ferum.  I  counted  1-10  in  the  same  extent  of  a  leaf  of  the 
fritillaria,  and  150  in  that  of  the  aloe;  but  in  leaves  where 
they  .».e  very  small  1  was  not  able  to  count  them  veiy  ex- 
actly, because  they  are  too  numerous. 

In  most  plants  the  pores  have  an  oval  form,  the  direction 
of  which  seems  to  be  subordinate  to  the  form  of  the  exterior 
utricula?.  Thus  in  the  lily  kind,  the  utricidie  of  which  arc 
elon(;"ated,  the  larsjc  diameter  of  the  pore  proceeds  in  the 
direction  of  the  lencrth  of  the  utncuhc,  fig.  1  and  5  ;  and 
in  the  leaves,  the  utricular  of  which  are  festooned,  the  pores 
extend  in  every  direction,  fig.  14.     This  rule,  houeser,  ii 

*  Joiiin;^'  fit  Phvsiijuc,  Frurtiilor.  .n.  9,  p.  zii. 
f  IbiJ.  Trail ial,  an.  9,  p.  4-H- — 448- 
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not  constant ;  for  in  the  white  serapias,  the  utricufe  of 
which  arc  also  festooned,  the  pores  arc  disposed  very  re- 
gularly in  the  direction  of  the  length  of  the  leaf. 

All  leaves  are  not  in  the  same  manner  provided  with 
pores :  some  have  pores  on  both  surfaces,  others  have  them 
only  on  one;  and  some  are  entirely  destitute  of  them.  At 
the  end  of  this  memoir  I  shall  give  a  catalogue  of  most  of 
the  plants  \\  hich  I  liave  examined,  and  which  I  have  ar- 
rano;cd  in  three  tables  according  to  these  divisions. 

Trees  in  general  have  pores  only  in  tiie  interior  surface  of 
their  leaves,  'lliose,  however,  of  the  iir  and  the  larch  have 
them  on  both  their  surfaces  ;  and  the  jtiniperus sab'ma  and  Uic 
commoji  juniper  exliibit  pores  only  on  tlie  upper  face. 

But  pores  are  not  found  in  leaves  alone :  they  are  found 
in  the  seminal  leaves,  in  most  herbaceous  stems,  and  in 
that  of  the  coctiis  JlageUiformis  which  has  no  leaves ;  they 
are  also  disseminated  throughout  the  bractete,  stipula?,  ca- 
lyces, and  in  the  corolla  without  a  calyx  :  I  have  even  found 
them  in  the  corolla  with  a  calyx,  though  in  less  quantity  ;  but 
I  will  not  assert  that  they  are  all  provided  with  them.  In  a 
word,  I  have  observed  them  in  the  anthcrre,  the  pistils,  and 
pericarpium  of  the  liliiim  Inilhiferum  ;  and  I  have  no  doubt 
that  they  are  found  also  in  the  parts  of  fructilication  of 
other  plants. 

The  existence  of  pores  in  the  leaves  liaving  been  fully 
established  by  various  obsenations,  I  shall  now  show  the 
manner  in  which  I  found  them  to  be  formed. 

Were  we  to  suppose  that  the  pores  are  apertures  formed 
by  chance  in  the  surface  of  the  leaves,  we  should  be  in  an 
error.  Nature  had  some  end  in  forming  them,  and  the  at- 
tentive observer  will  soon  perceive  that  it  has  given  to  these 
pores  a  peculiar  organization.  Each  pore  indeed,  when 
observed  with  the  microscope,  seems  to  be  placed  in  the 
middle  of  a  body  nearly  spherical,  composed  of  two  small 
uniform  utriculte,  perfectly  similar,  opposed  to  each  other 
by  their  concave  faces  and  united  by  their  extremities,  the 
result  of  which  is  a  vacuity  or  interval  of  an  oval  form,  to 
which  I  have  given  the  name  of  pore,  fig.  1,  5,  and  6. 

These  reniform  utriculoe,  which  I  shall  call  cojijugate,  con- 
cur with  the  exterior  utricular  towards  the  formation  of  tlie 
surface  of  the  leaf;  they  are  so  closely  united,  that  w^ien  tht; 
pellicle  is  removed  they  are  removed  with  it,  except  in  the 
Iritillaria  and  aloe;  which  arises,  no  doubt,  from  the  peilicle 
being  formed,  as  already  said,  merely  bv  the  superior  tace 
of  the  utricula*,  the  lateral  surfaces  of  \^  hich  adliere  to  the 
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parciichyme  of  the  leaf,  and  thus  retain  the  utriculae  COU' 
jugate  or  cofijoinecL 

To  enable  the  reader  to  comprehend  better  what  is  here 
said,  I  shall  refer  to  fig.  1,  which  represents  a  portion  of  the 
leaf  of  the  fritillaria  with  the  pellicle  removed  at  B.  It 
will  first  be  observed  that  the  leaf  is  greener  in  that  part; 
that  the  lateral  surfaces  of  the  exterior  utriculae  remain  ad- 
hering to  the  parcnchyme,  and  that  they  retain  the  utriculae 
conjoined,  in  the  centre  of  which  the  pore  is  seen. 

Fig.  2  exhibits  this  pellicle  removed,  and  pierced  with  as 
many  oval  apertures  as  there  were  conjugate  utriculae  in  the 
leaf. 

The  size  of  these  apertures  clearlv  proves  that,  besides 
the  pore,  a  part  of  the  conjugate  utriculae  remains  exposed  to 
the  air,  which  thus  concurs  with  the  exterior  utriculae  to 
the  formation  of  the  surlace  of  the  leaf.  Fig.  b  and  6  give 
a  pretty  correct  idea  of  the  manner  in  v.hich  the  conjugate 
utriculae  are  enveloped  by  the  exterior  utriculae,  and  of  the 
part  of  these  utncuUe  which  remains  uncovered. 

The  apertures  here  mentioned  are  not  of  the  same  form 
in  the  diflerent  plants:  in  the  fritillaria  they  are  always 
oval,  while  in  tlie  aloe  they  are  square,  fig.  13,  which  lean 
.^scribe  only  to  the  form  of  the  exterior  vitriculce,  which 
cire  elongated  in  the  fritillaria  and  hexagon  in  the  aloe. 

The  conjugate  utriculae  are  not  united  to  the  parenchyme 
by  their  lower  part,  as  the  exterior  utriculte  are  ;  below  them 
is  found  a  vacuity,  as  seen  fig.  7,  which  i  ommunicates  on 
one  side  with  the  pore,  and  on  the  other  with  the  utricular 
interstices,  which  I  shall  speak  of  in  describing  the  paren- 
chynte.  This  vacuity  is  very  remarkable  in  the  leaf  of  the 
aloe,  both  on  account  of  its  size  and  its  funnel-like  appear- 
ance. 

The  conjugate  \xi.r\cu\ie  are  filled  with  n  juice  which  seems 
to  be  of  tlic  same  nature  as  that  of  the  utriculag  of  the  par- 
rncbyme;  in  general  it  is  green  and  sometimes  transparent. 
It  often  contains  a  great  number  of  small  globules,  which 
render  these  utriculae.  opake  :  but  if  the  utricular  be  slightly 
compressed,  all  these  globules  unite  as  several  globules  of 
oil  would  do,  and  thus  connnunicate  to  the  utricular  a  pai"t 
ol  their  transparency. 

Every  time  I  observed  the  pores  with  the  microscope, 
taking  care  to  moisten  the  peliif  le,  they  alv.avs  appeared  to 
jne  to  be  almost  aUvays  iilled  with  a  black  matter,  jig.  i  and 
14,  which  is  nothing  else  than  a  sujall  bubble  of  air  retained 
thercj  and  wluch  I  wa;  enabled  to  det;ich  by  slightly  com- 
pressing 
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"pressing  the  pores  with  a  fine  needle,  which  restored  to 
ihem  their  trausparcney.  Are  these  bubbles  atmospheric 
air,  or  a  peculiar  air  produced  by  the  plant  itself?  The 
following  experiment  may  ser\'e  as  an  answer  to  this  ques- 
tion. 

I  examined  different  pellicles  taken  from  the  surface  of 
the  leaves.  I  successively  compressed  the  pores,  and  air- 
ways observed  tlie  bubbles  of  air  which  issued  to  decrease 
gradually  in  volume,  and  at  length  disappear  entirely.  Vvhc- 
ther  they  remained  attached  to  the  uinculaj,  or  to  the  point 
of  the  needle,  or  whether  they  rose  to  the  surface  of  the 
water  in  which  these  pellicles  were  immersed,  is  not  the 
absorption  of  this  air  by  water  peculiar  to  carbonic  acid 
gas  ? 

Hedwig  entertained  no  doubt  that  the  pores  had  the  fii-- 
culty  of  beinu-  able  to  shut  themselves,  to  oppose  the  intro- 
duction of  the  lloating  particles  disseminated  in  too  great 
quantity  throughout  the  atmosplicre. 

Krocker  asserts*  that  the  contraction  of  the  pores  of  the 
leaves  of  the  afnaryllis  formosissiyiia  takes  place  in  a  very 
evident  manner ;  which  induced  me  to  examine  this  fact. 
For  this  purpose  I  placed  in  the  focus  of  the  microscope  a 
fragment  of  the  pellicle  of  one  of  these  leaves,  moistening 
it  sufficiently  to  obviate  its  desiccation,  and  I  viewed  it  very 
attentively  without  observing  any  contraction  in  the  pores ; 
but  having  substituted  for  it  another  fragment  of  pellicle, 
placed  dry  on  the  glass,  1  then  saw  the  pores  gradually  con- 
tract and  close  themselves  entirely ;  which  I  can  ascribe  only 
to  the  shrinking  of  the  conjugate  utriculae,  produced  by  the 
evaporation  of  their  juices  :  for,  having  moistened  this  pel- 
hcle,  the  pores  gradually  returned  to  their  natural  state. 

The  result  of  this  observation  may  give  us  an  idea  of 
what  the  pores  of  vegetables  may  experience  when  exposed 
to  continued  drought;  and  make  us  comprehend,  at  the 
same  time,  the  beneficent  influence  which  rain  and  abun- 
dant dews  have  on  leaves. 

We  have  considered  the  pores  and  conjugate  utriculae 
under  a  general  acceptation :  let  us  now  speak  of  an  excep- 
tion which  relates  to  the  family  of  the  gramineous  plants, 
and  which  did  not  escape  the  acuteness  of  ffedwig. 

*  De  Plantar um  Epidermidc— Specimen  inaugiirale,  <£fc,  auctore  An- 
tonio Krocker  o.  ffaLe,  ihoo,  p.  it.  Sapixis  apertas  (rimas)  r-.ajorcs  ia 
plantis  conspexi.  quae  pauio  poft  adhibito  miCrofcopio,  iplarum  contrac- 
tionem  evideiuiffimt:  monftrabant,  Obiervatori  quamvis  rudi,  hoc  phx- 
nomenoii  in  fJiorum  tenuium  epidermidc  amsryllidis  foimosissiniai, 
quam  maxime  perfpicuurn  adoaret. 

The 
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The  conjugate  utricuUe  of  gramineous  plants  represented 
in  tlie  pellicle  oi"  uvdixQ,  fig.  9,  form  a  narrow  elonecated 
bodv,  instead  of  being  nearly  spherical  as  in  other  plants. 
It  is  placed  in  the  middle  oi  a  kind  ot  square  area,  produced 
by  the  disposition  of  the  surrounding  utricuke.  The  conjugate 
utrirulse  are  applied  to  each  other  by  their  interior  faces  so 
exactly,  as  to  make  the  pore  disappear,  and  to  exhibit  in  its 
place  nothing  but  a  loni^itudinal  line,  at  the  txtrenniies  of 
which  is  observed  a  small  circle,  \vhich  IJedwig  considered 
as  an  apertvire,  and  which,  in  my  opinion,  is  formed  only 
by  the  juice  contained  in  the  utricular,  suicc  I  was  able  to 
make  ttie  appearance  of  this  circle  vanish  by  slight  com- 
pression. Though  the  form  of  the  conjugate  utriculie  in  the 
gramineous  plants  is  always  such  as  I  have  described,  I  have 
however  remarked,  both  in  the  leaves  whicii  envelop  the 
car  of  maize,  or  in  the  mterior  face  of  the  sheath  of  the 
leaves,  and  also  in  that  of  the  leaves  of  the  sugar-cane,  con- 
jugate utricuke  suiiJciently  reniform  to  construct  the  pore, 
as  seen  llg.  11.  1  have  even  obser\'ed  some  which  had  a 
perfect  resemblance  to  the  conjugate  utriculae  of  other 
plants,  as  represented  fig.  12.  Such  a  variety  in  the  form 
of  the  conjugate  utricular  of  the  same  plant  is  very  remark- 
able. The  details  1  have  given,  in  regard  to  the  structure  of 
pores,  seem  to  prove  that  these  organs  are  essential  to  the 
greater  part  of  vegetables  :  I  however  foresee  that  it  may  be 
objected,  that  they  are  not  indispensably  necessar\' ;  since 
it  IS  said  that  by  blanching  a  plant  may  be  deprived  of  its 
pores.  I  shall  obsen-e  in  reply,  that  this  assertion  is  notve- 
nfied  by  my  observations ;  for  I  have  found  pores  on  the 
blanched  leaves  of  an  orchis,  which  liad  vegetated  below  a 
piece  of  blackened  pasteboard,  on  the  blanched  leaves  of  let- 
tuce taken  from  the  heart  of  the  plant,  and  on  the  blanched 
stems  of  radishes,  French  beans,  and  potatoes,  which  had 
grown  u]i  in  a  dark  cellar. 

It. may  be  objected  also,  that  pores  exist  only  eventually 
in  vegetables,  since  aquatic  plants,  which  never  Irave  any, 
assume  them  in  those  parts  which  are  exposed  to  the  air, 
and  that  plants  which  have  pores  lose  them  by  vegetatinij 
ni  water. 

1  shall  observe  in  reply,  1st,  That  if  the  leaves  of  tlie 
flower  of  the  mesophyllum  have  pores,  while  those  of  the 
stem  are  without  them,  it  is  a  proof  that  this  flower  was  de- 
stined to  rise  above  the  surface  of  the  water,  and  not  a  con- 
sequence of  its  vegetaiion  in  the  air ;  that  if  the  pedicle  of 
the  water-ranunculus  has  pores,  while  its  stem  is  deprived 
of  theiii^  it  is  because  it  ought  to  live  in  the  air,  and  not 
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because  it  has  lived  there  :  2d,  That  if  the  leaves  of  the  ne- 
jiuphar  have  pores  on  their  superior  surtace  arid  not  on  the 
inferior,  it  is  because  the  former  is  intended  to  exist  in  the 
air,  and  the  other  in  the  water. 

I  shall  here  add,  that  the  leaves  of  the  nenuphar  are  pro- 
vided with  pores  in  the  upper  surface  before  they  reach  the 
surface  of  the  water;  and  I  have  observed  that  the  lower 
surface  of  tiie  same  leaves  had  not  acquired  pores,  though 
tlicy  vegeta'.ed  a  long  time  in  the  air,  in  consequence  of  the 
desiccation  of  niai  shes ;  which  proves  that  the  contact  of  tlie 
air  has  no  iniluence  in  the  formation  of  pores  which  are 
.seen  on  vegetables  destined  to  be  provided  with  them. 

We  are  told  by  C  Decandolle,  that  having  caused  mint 
to  \egetate  under  water,  it  shot  forth  leaves  destitute  of 
pores.  To  this  observation  I  shall  oppose  one  which  I 
made  on  the  leaves  of  the  narcissus,  which  after  having 
shot  forth  in  water  were  furnished  with  as  many  pores  as  if 
they  had  vegetated  in  the  open  air,  as  I  had  reason  naturally 
to  expect,  smce  the  leaves,  still  contained  m  the  bulb,  ex- 
hibited to  mc  their  pores  already  completely  formed. 

It  appears  then  that  the  existence  of  pores  does  not  de- 
pend either  on  the  light  or  the  air;  but  that  these  organs  are 
co-existent  with  the  other  parts  of  the  vegetable. 
[To  be  continued.] 


II.  A  general  View  of  the  Coal  Mines  uvrked  in  France^ 
of  their  different  Products,  coid  the  Means  of  circulating 
them.     Bif  C.  Lefebvre,   Mcmher  of  the  Council  of 
Mines,  of  the  Philomatic  Sociefi/,  &fc.  &'c. 
[Ccniinued  from  vol.  xv.  ,  .  3^5.] 

Department  of  Oise. 

rS  OTHiKG  has  hitherto  been  found  in  this  department  but 
very  abundant  strata  of  highly  pyritous  peat.  Such  are 
those  in  the  commune  of  Beaurainj  Guiscart,  and  AJuvrau- 
court,  Fretoy,  and  several  other  places  in  the  environs  of 
NoyoTi.  This  peat  can  be  considered  only  as  a  bad  kind 
oi:  fuel.  By  subjecting  it  to  proper  treatment,  to  de- 
compose the  pyrites,  sulphate  of  iron  (green  copperas)  and 
evt-n  sulphate  of  alumme  (common  "alum)  may  be  ob- 
tanied  from  it.  It  is  susceptible  of  spontaneous  inflam- 
mation when  exposed  to  the  air  in  masses.  It  is  much 
emplo}  cd  for  manure^  either  before  or  after  nicineration. 

Department 
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Department  of  Orme. 

No  coal  mines  arc  worked  in  this  country.  A  great  many- 
indications  have  been  announced,  and  some  ot  them  de- 
serve to  be  examined,  particularly  that  in  the  environs  of 
Seez,  at  Fontaineriaut,  which  has  already  been  partially 
worked,  and  atForded  some  hopes. 

Department  of  Oitrthe, 

This  country  (33)  is  one  of  the  richest  in  coals  in  Eu- 
rope, and  the  mines  have  been  worked  since  the  earliest 
periods.  A  great  many  coals  are  dug  up  in  the  neighbour- 
hood of  Liege,  and  even  within  the  precincts  of  that  city  the 
pits  are  carried  to  a  great  depth  ;  and  powerful  machines  are 
eiTfiployed  to  clear  these  nnmcnse  cavities  of  water,  and  to 
draw  up  the  coals. 

The  product  of  these  mines  is  estimated  at  43  millions 
of  myriagranimes.  They  furnish  coals  of  every  kind.  The 
mean  price  of  those  of  a  good  quality  is  ten  cents  per  my- 
riagramme  at  the  pits. 

The  coal  mines  in  the  department  of  Ourthe  ought  to 
supply  Batavia ;  at  least  in  competition  with  the  English 
mines.  If  the  suppression  of  the  numerous  tolls  which 
shackle  the  navigation  of  the  Mcuse  is  strictly  maintained, 
it  will  secure  this  advantage  to  the  country  of  Liege. 

Department  of  the  Pas-de-Calab. 

The  coal  mines  of  Hardinghen  (34),  seven  leagues  north- 
east of  the  port  of  Boulogne,  are  the  principal  ones  worked 
in  this  department.  The  annual  product  of  the  mines  in 
this  department  amounts  to  from  six  to  nine  millions  of 
myriagranimes.  The  coals  in  general  are  not  of  so  good  a 
quality  as  those  of  the  departments  to  the  north  of  Jcm- 
mappes;  but  mixed  with  a  little  of  these  coals  they  are  of 
excellent  use  for  forges  :  when  delivered  at  the  ports  of 
Boulogne,  Gravelines,  and  Dunkirk,  they  are  sold  for  eight 
cents  per  myriagramme. 

Department  of  the  Pinj-de-Dome. 

The  cantons  of  Montgie,  Brassac,  Auzat-sur-Allier  {3b) 
situated  above  the  Issoire,  exhibit  several  important  coal 
mines,  worked  for  a  long  time,  and  particularly  those  of 
Salles,  Combellc,  and  Bane.  That  of  Grosmenll,  which 
liad  been  long  abandoned  on  account  of  its  being  inundated 
with  water,  has  been  lately  resumed  by  a  comp;my  who 
have  found  means  to  overcome  this  difficulty.  The  pro- 
ducts of  these  coal    mines  amount  to  about  a  million  of 
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myriagrammes  per  annum.  The  coals  cost  about  15  cents 
per  myriagramme  at  the  pits.  The  mean  price  at  Paris  is 
33  cents. 

Departments  of  the  Pyrenees,  Upper,  Lower,  and  Eastern. 

These  three  departments  have  no  coal  mines  worked. 
Indications  have  been  announced  in  the  department  of  the 
Eastern  Pyrenees  near  Prades,  and  in  the  environs  of  Li  via, 
in  that  of  the  Lower  Pyrenees,  at  a  small  distance  from 
Salies ;  but  hitherto  they  have  afforded  very  little  hopes. 

Departments  of  the  Upper  and  Lower  Rhine. 

The  coal  mines  worked  in  these  two  departments  (36) 
are  not  of  much  importance.  They  are,  however,  valuable 
for  the  resources  which  they  afford  to  thf  cantons  where 
they  are  situated.  The  product  of  them  amounts  to  about 
200,000  myriagrammes  per  annum. 

At  Lamperlosch,  in  the  canton  of  Soultz,  in  the  Lower 
Rhine,  strata  of  sand  containing  asphaltum  are  worked. 
This  bituminous  substance  is  separated,  by  particular  pro- 
cesses, from  the  earthy  matters  with  which  it  is  united,  and 
employed  in  commerce.  It  is  applied  to  the  same  pur- 
poses as  pitch,  and  when  mixed  with  grease  is  used  for 
daubing  over  the  pivots  of  machines,  axles,  8cc. 

Department  of  the  Rhine  and  Moselle. 

Several  researches  have  been  made  in  this  department  in 
the  hope  of  meeting  with  co:ils  ;  but  it  does  not  appear  that 
any  mines  have  yet  been  worked  in  it.  Some  of  the  coals 
it  consumes  arc  brought  from  the  departments  of  La  Saarre 
and  La  Roer,  but  the  greater  part  come  from  the  mines 
situated  on  the  right  bank  of  the  Rhine.  It  is  estimated  that 
these  mines  furnish  annually  130,000  myriagrammes. 

Department  of  the  Rhone. 

Coal  mines  are  known  in  several  places  of  this  depart- 
ment (37),  and  particularly  in  that  part  which  borders  on 
the  department  of  La  Loire.  The  annual  product,  how- 
ever, of  these  mines  amounts  only  to  50  or  60,000  myria- 
grammes per  annum. 

Department  of  La  Roer. 

Very  important  coal  mines  are  knov/n  at  Eschweiller  (38), 
Cornelins-Munstcr,  Weisweiller,  Bardenberg,  and  Heyden. 
The  strata  of  Weisweiller  are  reserved.     The  product  of  the 
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other  mines  amounts  to  about  20,000,000  of  myriagrammeS 
per  annum.  The  mean  price  of  these  coals  at  the  mine  is 
1 1  cents  per  myriagramme. 

[To  be  contimieci.] 


III.  Observations  and  Experiments  on  the  Light  emitted  hy 
rotten  IVood  in  the  different  Kinds  of  Gas,  and  in  Fluids. 
By  C.  W.  BocKMAN,  of  Carlsrnhe*. 

JlNotwithstanding  the  ^reat  number  of  accurate  expe- 
riments' and  of  ingenious  observations  which  have  been  al- 
ready made  known  by  several  eminent  philosophers  in  re- 
gard to  the  light  euiitted  by  rotten  wood  in  the  different 
kinds  of  gas  and  other  mediums,  it  is  still  difficult  to  ex- 
plain this  phsenomenon  in  a  satisfactory'  manner;  and  this 
difficulty  is  increased,  because  great  variations  occur  both  in 
the  observations,  and  in  the  consequences  deduced  from 
them . 

Thus  Spallanzani  found  a  perfect  analogy  between  the 
luminous  appearance  of  rotten  wood  and  that  of  phospho- 
rus t ',  and  conjectures,  that  by  the  putrid  fermentation  of  the 
wood  its  hydrogen  and  carbon  come  more  readily  into  con- 
tact with  the  oxygen  of  the  atmosphere ;  and  that  this  com- 
bination is  a  slow  combustion,  which  occasions  the  luminous 
appearance  of  the  wood.  In  the  non-respirable  gases  this, 
according  to  Spallanzani 's  opinion,  cannot  take  place  for 
want  of  oxygen  j  and  he  infers  that  every  kind  of  rotten 
wood  is  not  luminous,  because  the  necessary  quantity  of 
hydrogen  and  carbon  does  not  always  happen  to  be  extri- 
cated at  the  same  time. 

On  the  other  hand,  Mr.  Carradori  X  is  of  opinion,  from 
other  experiments,  that  rotten  wood  emits  light  without  this 
slow  combustion  taking  place,  and  that  tl\e  non-respirable 
gases  make  on  the  wood  only  a  transient  impression  capa- 
ble of  preventing  the  efflux  of  light,  which,  on  the  con- 
,trary,  is  promoted  and  increased  by  the  peculiar  action  of 
oxygen  gas.  The  observed  decrease  in  the  volume  of  the 
oxvijen  2:as  he  considers  as  not  decisive,  because  this  de- 

■    Scherer's  AUgrnieincs  Jotnnal  ekr  Chrmir,  vol.  v.  no.  i. 

t  See  an  Essay  on  the  Phxnoniena  of  natural  Phosphorus  in  Atnio- 
sphcric  AJr,  Oxygen  Gas,  and  other  Kinds  of  (i.s,  by  L.  Sptllanzini. 
Grcn's  Annalen  derPhysik,  vol.  i.  p.  i. 

X.  Sec  Annalen  dcr  Physik,  vpl.  i.  p.  ;. 
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crease  is  produced  by  many  substances  without  combustion^ 
or  without  being  exactly  phosphorus.  The  above  theory 
respectins:;  this  luminous  appearance  he  thinks  not  altoge- 
ther improbable,  because  the  wood  at  the  period  when  it 
beo-ins  to  be  luminous  has,  for  the  most  part,  lost  its  re- 
sinous particles,  and  therefore  contains  little  hydrogen  or 
carbon.  He  is  of  opinion  also  that  rotten  wood  approaches 
nearer  to  phosphorescence  the  more  it  loses  its  inflammable 
matter,  and  that  on  this  depends  its  susceptibility  of  ab- 
sorbing and  retaining  light.  According  to  Carradori's 
meaning,  however,  there  is  a  greater  difference  between 
this  natural  phosphorus  and  that  of  Kunckel. 

Humboldt  *,  that  assiduous  and  philosophic  observer, 
deduces  from  his  well  known  experiments  that  the  lumi- 
nous appearance  of  rotten  wood  in  general  is  possible  only 
during  its  contact  with  oxygen  gas;  and  that  the  wood, 
which  loses  its  phosphorescence  in  the  non-respirable  gases, 
acquires  it  again  immediately  by  the  access  of  new  oxygen 
gas. 

In  the  last  place,  M.  Gartner  f,  in  consequence  of  his 
interesting  experiments  on  the  luminous  appearance  of  rot- 
ten wood,  considers  a  certain  degree  of  moisture  as  a  ne- 
cessary condition,  and  is  of  opinion  that  oxygen  gas  is  less 
essential,  even  though  the  phosphorescence  is  promoted  by 
it.  But  as  this  phaenomenon  differs  so  much  from  all  the 
hitherto  known  processes  of  combustion  accompanied  with 
an  extrication  of  light,  he  proposes  this  question  :  May  not 
this  phtenomenon  have  more  relation  to  the  process  of  ani- 
mal respiration  than  to  real  combustion  ?  Or  whether  the 
luminous  appearance  of  wood  be  not  produced  by  the  union 
of  phosphorus  and  carbon  in  a  certam  proportion  still  un- 
known to  us  ?  But  even  if  it  should  be  admitted  that 
during  the  process  of  emitting  light  water  is  decomposed, 
it  is  difficult,  according  to  his  opinion,  to  determine  what 
becomes  of  the  liberated  hydrogen.  M.  Gartner  therefore 
considers  it  as  still  impossible  to  give  a  satisfactory  explana- 
tion of  the  phsenomena  which  occur  during  this  process. 

In  consequence  of  the  numerous  experiments  which  I 
have  made  for  several  years  past  on  Kunckel's  phosphorus 
in  the  different  kinds  of  gas,  the  most  remarkable  of  which 
I  have  already  communicated  to  the  public  in  a  particular 
treatise,  I  was  desirous  to  see  what  phaenomena  would  be 
exhibited  in  them  by  phosphorescent  wood,  and  also  in 

*  See  Vei  suchc  iiber  di  Ciicmische  zerlegung  des  Lufrkreises  ;  ix  iiber 
die  entbindung  des  Lichtes,  p.  209. 

t  See  his  Essay  in  Scherer's  Journal  der  Chemie,  vol.  iii.  part  i. 
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other  mediums  :  I  hoped  also  that  during  these  researches  I 
might  fall  upon  some  new  fact  or  idea,  as  is  often  the  case, 
which  might  serve  to  confirm  or  to  throw  some  new  light 
on  either  the  one  or  the  other  of  these  opinions.  As  soon 
therefore  as  I  had  procured  some  phosphorescent  wood  I 
began  with  it  a  series  of  experiments^  a  part  of  which,  with 
the  consequences  deduced  from  tliem,  I  shall  here  lay  before 
the  public,  after  I  have  made  a  few  previous  remarks. 

In  regard  to  the  wood  itself,  it  was  part  of  the  old  rotten 
trunk  of  a  beech-tree,  moderately  moist,  and  without  any 
particular  mouldy  smell.  It  was  not  linninous  throughout, 
but  emitted  light  only  from  its  surface  to  the  depth  of  a 
fevi^  lines.  The  luminous  parts  appeared  to  have  lost  in  a 
considerable  degree  their  resinous  particles.  They  were  fria- 
ble, full  of  fibres,  and  whiter  than  those  parts  of  the  wood 
which  emitted  a  weaker  light,  or  had  no  light  at  all.  I 
preserved  the  rotten  wood  in  moist  filtering  paper  in  a  cellar 
the  temperature  of  which  was  from  10  to  12  of  Reaumur; 
and  in  this  place  I  made  my  observations  during  the  night. 
The  colour  of  the  light  was  exactly  the  same  as  that  exhi- 
bited by  the  light  of  artificial  phosphorus  in  atmospheric 
air. 

I  used  for  my  experiments,  in  general,  small  bell  glasses 
capable  of  containing  from  8  to  14  cubic  inches  each,  hav- 
ing a  neck  at  the  top  exactly  shut  by  corks  boiled  in  wax, 
tln'ough  which  passed  a  varnished  wire.  I  stuck  a  piece  of 
phosphorus  on  the  wire  in  the  inside  of  the  bell ;  filled  the 
vessel,  according  to  the  nature  of  the  gas  to  be  employed, 
cither  with  water  or  quicksilver;  and  then  placed  it  on  the 
pneumatic  tub.  By  the  pressure  which  these  fluids  exer- 
cised on  the  wood,  small  air  bubbles,  which  must  have  been 
contained  in  the  substance  of  the  wood,  from  time  to  time, 
escaped ;  and  therefore  before  each  experiment  I  took  care 
to  immerse  the  wood  in  water  till  no  more  air  ascended, 
and  bv  these  means  prevented  the  gases  from  being  rendered 
impure. 

Experiment  I. 

1  filled  a  bell  with  atmospheric  air,  and  preserved  it  closed 
by  means  of  water.  During  the  first  two  davs  the  rotten 
wood  remained  luminous;  on  the  third  the  liglit  was  some- 
what fainter;  on  the  fourth  it  had  considerably  decreased  ; 
and  on  the  seventh  the  light  h:id  entirely  disappeared.  The 
wood,  when  taken  out  and  exposed  to  the  atmospheric  air, 
emitted  no  light  either  when  dry  or  when  moistened  with 
water.  I  then  introduced  into  the  remaining  gas  a  piece 
of  wood  which  ^\as  strongly  phosphorescent ;  it  emitted  a 
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bright  light,  and  even  at  the  end  of  twenty-four  hours  I 
could  observe  no  decrease  of  any  consequence. 

The  remaining  gas,  when  subjected  to  examination  by 
means  of  Fontana's  eudiometer,  in  which  I  mixed  it  with 
the  same  quantity  of  nitrous  gas,  showed  a  decrease  of  30 
degrees.  A  taper  immersed  in  this  gas  was  immediately 
extinguished.  Phosphorus  evaporated  strongly  in  it,  and  it 
rendered  lime  water  pretty  turbid,  without  a  considerable 
quantity  of  the  gas  being  absorbed. 

Experiment  II. 

I  filled  a  bell  glass  with  oxygen  gas  prepared  from  oxide 
of  manganese  well  washed  with  milk  of  lime.  The  wood 
immersed  in  it  did  not  emit  a  stronger  light  than  in  atmo- 
spheric air  or  water.  At  Uie  end  of  forty-eight  hours  the 
light  seemed  to  decrease  a  little,  and  on  the  sixth  day  it 
was  about  a  third  weaker.  The  phosphorescence  afterwards 
slowly  decreased ;  on  the  14th  day  it  ceased  entirely,  and 
was  not  afterwards  revived  in  the  open  air.  The  volume 
of  the  gas  decreased  very  little,  scarcely  0"2.  Having  put 
another  piece  of  wood  into  the  remaining  gas,  it  continued 
to  emit  light  without  being  weakened. 

On  trying  the  gas  which  remained  in  an  eudiometer,  it 
showed  only  a  decrease  of  ^l  degrees ;  and  in  about  15  se- 
conds, when  the  red  vapour  of  tlie  nitrous  acid  had  dlsfap- 
peared,  I  observed  a  faint  whitish  vapour  from  the  gas  float- 
mg  over  the  water.  For  the  sake  of  comparison  I  tried  a 
portion  of  the  same  oxygen  gas  in  a  similar  bell  closed  in 
the  same  manner  with  w  atcr,  but  in  which  no  wood  had 
been  immersed,  and  found  that  in  the  same  eudiometer  it 
showed  a  diminution  of  266  degrees.  Artificial  phosphorus, 
when  placed  in  the  remaining  gas,  became  luminous  and 
evaporated.  A  taper  immersed  m  it  was  immediately  ex- 
tinguished :  it  was  not  inflammable,  had  no  considerable 
smell  of  mouldiness,  and  rendered  lime  water  turbid ;  but 
it  was  not  absorbed  by  it  in  any  considerable  degree, 

Ha\'ing  repeated  this  experiment  several  times,  I  obtained 
similar  results,  or  results  very  little  different.  The  phos- 
phorescence of  the  wood,  however,  decreased  once  on  the 
fourth  day,  and  ceased  totally  on  the  seventh ;  though  the 
gas,  when  subjected  to  proof,  showed  a  diminution  of  from 
80  to  120  degrees.  This  difference  may  have  arisen  chiefly 
from  a  difterence  in  the  nature  of  the  wood ;  for  it  is  not 
possible  to  obtain  two  pieces  exactly  the  same  in  every  re- 
spect. On  the  wood  which  had  emitted  light  in  oxygen  gas 
I  observed  no  mouldiness,  nor  any  perceptible  alteration. 
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It  did  not  appear  that  the  want  of  moisture  was  a  principal 
cause  of  the  cessation  of  the  phosphorescence;  for  I  found 
the  wood  often  moist  in  a  greater  or  less  degree,  and  espe- 
cially when  it  came  in  contact  with  the  water  by  which  the 
mouth  of  the  bell  was  closed. 

Experiment  III. 

I  filled  several  bell  glasses  with  azotic  gas  as  pure  as  pos- 
sible, which  I  had  separated  from  atmospheric  air  by  long 
continued  agitation  of  an  amalgam  of  lead,  or  by  six  months 
action  of  a  solution  of  alkaline  sulphuret,  or  by  moist  gar- 
den earth,  and  which  tried  in  an  eudiometer  mixed  with 
nitrous  gas  exhibited  no  diminution.  The  phosphorescence 
of  the  wood  in  this  gas  continued  at  first  without  any  de- 
crease, and  as  strong  as  in  oxygqn  gas ;  but  after  from  one 
to  four  hours  it  became  weaker  in  the  ditFerent  bells :  in 
some  it  ceased  entirely  at  the  end  of  an  hour  and  a  half,  in 
others  not  till  the  end  of  from  five  to  fourteen  hours ;  the 
cause  of  which,  in  all  probability,  was  the  unavoidable  di- 
versity in  the  nature  of  the  pieces  of  wood.  After  24  hours 
I  introduced  into  several  of  these  bells  from  half  a  cubic 
inch  to  an  inch  of  fresh  azotic  gas ;  but  in  neither  of  these 
cases  was  there  the  least  appearance  of  light.  But  having 
introduced,  with  proper  care,  a  new  piece  of  wood,  it  emit- 
ted, in  these  as  well  as  in  the  other  vessels  which  had  received 
no  mixture  of  new  azotic  gas,  as  strong  a  light  as  in  at- 
mospheric air,  and  continvicd  undiminished  for  some  time. 
In  some  of  the  bells  it  was  not  extinguished  till  the  end  of 
2_,  4,  or  5  hourSj  though  no  oxygen  gas  had  been  intro- 
duced. 

Experiment  IV. 

I  put  into  some  of  the  bells  along  with  the  rotten  wood 
small  bits  of  phosphorus ;  and  having  introduced  some  of 
the  above  azotic  gas,  the  wood  and  the  phosphorus  both 
began  to  be  luminous.  At  the  end  of  an  hour  the  lumi- 
nous appearance  of  the  wood  was  considerably  weakened, 
and  it  at  length  decreased  so  much  that  its  light  could  no 
longer  be  distinguished  any  more  than  that  of  the  phos- 
phorus, At  the  end  of  24  hours,  when  tlie  light  of  both 
substances  had  already  ceased  for  a  considerable  time,  I  in- 
troduced, with  proper  caution,  a  new  piece  of  wood  into 
the  gas  in  which  the  former  still  continued  luminous.  A 
prouf  that  by  this  oj)eration  no  atmospheric  air  had  been 
introduced  was,  that  the  phosphorus  remained  dark,  and 
\  could  observe  no  luminous  vapour  in  the  glass.     In  about 
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an  hour  and  a  half  the  phosphorescence  of  the  wood  had 
for  the  most  part  ceased.  At  the  end  of  24  hours  I  there- 
fore introduced  another  piece  of  wood^  which  exhibited  the 
same  phsenomena  as  the  preceding.  This  operation  was 
often  repeated  in  the  same  gas.  When  the  luminous  ap- 
pearance of  the  wood  became  weak,  it  recovered  nearly  its 
original  splendour,  in  the  course  of  a  few  minutes,  on 
placing  it  in  atmospheric  air.  I  tried  the  remaining  gas  in 
the  eudiometer,  but  could  observe  no  decrease;  which  proves 
that  the  gas  had  remained  free  from  any  mixture  of  oxygen 
gas. 

When  a  piece  of  luminous  phosphorus  is  placed  near  the 
wood,  it  is  difficult  to  determine  the  moment  when  the 
light  of  the  latter  becomes  entirely  extinct :  for  I  found 
that  the  phosphorus  generally  remains  luminous  a  consi- 
derable time  longer  than  the  wood,  and  even  after  its  light 
is  extinguished  a  somewhat  luminous  vapour  arises ;  so  that 
on  account  of  this  vapour  it  is  not  easy  to  ascertain  when 
the  phosphorescence  of  the  wood  ceases.  It  is  equally  dif- 
ficult to  observe,  whether,  on  the  admission  of  oxygen  gas 
to  azotic  gas  containing  wood  and  phosphorus,  the  light  of 
which  is  extinct,  both  these  substances  begin  to  be  luminous 
at  the  same  time,  or  not;  for  at  first  the  gas  is  entirely  illu- 
minated by  the  luminous  vapour;  and  besides  this,  the 
surface  of  the  rotten  wood  becomes  entirely  luminous,  in 
consequence  of  the  phosphoric  particles  deposited  on  it; 
and  hence  it  is  difficult  to  determine  whether  the  light  pro- 
ceeds from  itself  or  from  these  particles.  I  often  found  such 
pieces  of  wood  wdien  taken  out  entirely  penetrated  with 
particles  of  phosphorus.  This  observation  may  be  of  utility 
to  the  future  observer. 

Experiment  V. 

I  filled  a  common  bell  glass  with  phosphorated  azotic  gas, 
in  which  a  considerable  quantity  of  phosphorus  had  re- 
mained several  weeks,  at  the  temperature  of  from  14  to  24° 
of  Reaumur,  and  in  which  fresh  phosphorus  neither  eva- 
porated nor  became  luminous.  A  piece  of  wood  placed  in 
this  gas  continued  at  first  luminous,  without  any  decrease  of 
intensity.  In  abovit  half  an  hour  however  its  light  became 
weaker,  and  in  an  hour  entirely  disappeared.  Next  evcnine; 
I  introduced  into  the  same  gas  a  fresh  piece  of  wood,  and 
observ'cd  the  same  phaenomena.  On  introducing  more  phos- 
phorus it  emitted  as  little  light  as  before. 

B  4  Experiment 
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Experiment  VI. 

I  prepared  impure  phosphoric  azotic  gas  by  combustion 
and  long  exposure  to  heat^  with  a  sufficient  quantity  of 
phosphorus  shut  up  in  a  close  vessel  with  atmospheric  air. 
in  this  gas  a  piece  of  rotten  wood  continued  luminous  for 
an  hour.  Having  introduced  another  piece  of  wood,  the 
phosphorescence  was  the  same  as  before ;  and  at  the  same 
time  artificial  phosphorus  emitted  no  hght. 

Experiment  VII. 

Rotten  wood  appeared  phosphorescent  in  hydrogen  gas, 
prepared  from  iron  and  sulphuric  acid,  in  which  phosphorus 
emitted  no  light ;  but  in  the  course  of  30  or  40  minutes  it 
considerably  decreased,  and  at  length  became  entirely  ex- 
tinct. By  the  contact  of  atmospheric  air  the  light  was  in 
some  measure  revived.  As  often  as  a  fresh  piece  of  rotten 
wood  was  introduced  into  the  remaining  gas,  ii  became  lu- 
minous. This  experiment  I  several  times  repeated  with  the 
same  result. 

Experiment  VIII. 

Having  placed  rotten  wood  in  carbonic  hydrogen  gas, 
prepared  from  the  saw-dust  of  the  beech  tree,  it  became  lu- 
minous at  first,  as  in  atmospheric  air;  but  after  45  minutes 
the  phosphorescence  gradually  decreased,  and  in  about  an 
hour  entirely  ceased.  Every  time  1  introduced  a  fresh  piece 
of  wood  into  the  remaining  gas  I  observed  the  same  result. 
Artificial  phosphorus  in  this  gas  gave  no  signs  of  light 
whatever. 

Experiment  IX. 

I  introduced  rotten  wood  into  phosphorated  hvdrogen 
gas  above  a  year  old,  during  all  which  time  a  considerable 
piece  of  phosphorus  had  remained  in  it,  and  which  had  been 
continually  exposed  to  the  solar  heat.  In  this  cas  the  wood 
continued  luminous  without  any  decrease  of  its  intensity. 
At  the  end  of  an  hour  the  light  began  to  decrease,  and  in 
an  hour  and  a  half  it  had  almost  entirelv  ceased.  Fresh  wood 
introduced  into  the  remaining  gas  exhibited  the  same  phie- 
nomena:  artificial  phosphorus  however  gave  no  signs  of 
light. 

Experiment  X. 

I  prepared  fresh  phosphorated  hydrogen  gas,  which,  as  is 
well  known,  is  so  unfavourable  to  the  luminous  property  of 
phosphorus,  even  in  small  quantity,  in  azotic  gas  or  atmo- 
spheric 
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spheric  air:  in  this  gas  the  rotten  wood  was  exceedingly 
luminous.  Even  at  the  end  oF  an  hour  and  a  half  I  ob- 
served no  decrease  of  the  hght ;  and  it  did  not  cease  en- 
tirely till  the  end  of  several  hours.  Having  introduced  a 
piece  of  fresh  wood,  at  the  end  of  24  hours  it  was  as  lumi- 
nous as  in  atmospheric  air,  and  the  case  was  the  same  with 
the  4th  and  Sih  piece  which  I  afterwards  brought  into  con- 
tact with  it.  At  the  conclusion  of  this  experiment  I  could 
easily  inflame  the  single  bubbles  of  gas  by  means  of  a  burn- 
ing coal. 

Experiment  XI. 

I  introduced  into  a  common  bell  glass  over  mercury 
strong  fuming  sulphurized  hydrogen  gas,  disengaged  from 
a  solution  of  alkalme  sulphuret  and  tartaric  acid.  A  piece 
of  rotten  wood  placed  in  this  gas  immediately  ceased  to  be 
phosphorescent.  If  taken  out  when  the  light  began  to  be 
extinguished,  the  light  could  in  some  measure  be  revived  by 
washing  it  with  water  in  atmospheric  air.  A  fresh  piece  of 
wood  introduced  exhibited  the  same  phaenomcnon.  Want 
of  oxygen  gas  was  not,  in  some  cases  where  this  experiment 
was  repeated,  the  cause  of  the  light  being  suddenly  extin- 
guished ;  for  the  gas  was  not  always  perfectly  pure.  Arti- 
ficial phosphorus  would  even  at  times  emit  in  it  a  faint 
vapour. 

Experiment  XIT. 

In  carbonic  acid  gas  prepared  with  proper  care  from 
chalk  and  sulphuric  acid  diluted  with  water,  and  in  which 
phosphorus,  partly  by  a  natural  heat  and  partly  by  gentle 
heating  in  a  vessel  with  hot  water,  had  entirely  ceased  to  be 
luminous,  a  piece  of  rotten  w^ood  retained  at  first  its  full 
phosphorescence:  the  phosphorescence  however  in  the 
course  of  four  or  five  minutes  considerably  decreased,  and 
in  15  or  20  minutes  no  light  was  to  be  seen.  Wood  which 
had  thus  lost  all  its  luminous  appearance,  when  washed  with 
water,  seldom  recovered  its  phosphorescence  r  if  however  it 
retained  any  light  when  taken  out,  it  was  somewhat 
strengthened  in  atmospheric  air,  but  after  some  time 
greatly  decreased,  and  at  length  entirely  disappeared. 

Rotten  wood  exhibited  almost  the  same  phaenomena  in 
carbonic  acid  gas,  prepared  with  great  care,  but  in  which  no 
phosphorus  had  previously  been  exposed. 

Experiment  XIII. 

Having  brought  nitrous  gas,  mixed  with  about  0-11 
parts  of  azotic  gas,  into  contact  with  a  piece  of  rotten 

wood. 
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wood,  it  at  first  appeared  perfectly  luminous:  the  light 
however  speedily  decreased,  and  in  general  ceased  entirely 
at  the  end  of  from  a  minute  and  a  half  to  three  minutes  : 
it  was  seldom  renewed  by  washing  the  wood  with  water  in 
atmospheric  air.  When  a  fresh  piece  of  wood  was  intro- 
duced into  this  gas,  its  phosphorescence  and  the  duration 
of  the  lio;ht  were  the  same  as  before. 

Experiment    XIV. 

I  brought  muriatic  acid  gas  into  contact  with  phospho- 
rescent wood,  and  observed  that  in  the  course  of  from  one 
minute  to  a  minute  and  a  half  its  light  ceased  entirely.  This 
phaenornenon  took  place  several  times,  as  often  as  anew 
piece  of  wood  was  brought  into  contact  with  the  gas.  It 
appeared  to  me,  in  this  experiment,  that  moist  wood  sooner 
became  dark  than  dry  wood.  The  phosphorescence  could 
not  be  revived  by  the  usual  means. 

ExperimeJit  XV. 

"Rotten  wood,  placed  in  ammoniacal  gas  newlv  prepared, 
shone  from  one  and  a  half  to  six  minutes ;  and  the  decrease 
of  the  light  was  pretty  speedy.  When  I  took  the  wood 
from  the  gas,  I  observed  that  it  had  a  strong  smell  of  am- 
monia; and  after  being  washed  with  water  it  assumed,  in  a 
considerable  degree,  its  luminous  property.  The  moister 
the  wood,  the  more  the  phosphorescence  decreased;  and 
the  gas  was  absorbed  by  it  in  the  same  proportion. 

Experiment  XVI. 

Rotten  wood  appeared  phosphorescent  in  newly  prepared 
muriatic  gas  a  shorter  time  than  in  ammoniacal  gas ;  and 
when  tlic  light  became  extinguished,  I  was  not  able  to  revive 
it.     A  part^of  the  gas  was  absorbed  by  the  somewhat  moist 

v>,ood. 
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IV.  Of  the.  genei-al  Relation  Let  ween  (he  Specif c  Gravities 
and  the  Streugtlis  and  Values  of  Spirituous  Liquors,  and 
the  Circumstances  by  which  the  former  are  influenced^. 

§  1.  All  spirituous  liquors  may,  with  respect  to  their 
strengths,  be  regarded  as  compounJs  of  two  ingredients, 
alcohol,  or  pure  spirit  of  wine,  and  water ;  and  as  diti'ering 

*  From  Atkins  and  Coy's  Essay  on  this  subject,  of  which  we  gave 
some  accouut  lu  uur  last  vuluine. 

only 
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only  from  each  other  In  the  proportion  in  which  these  sub- 
stances enter  into  their  composition.  The  former  of  these 
fluids,  considered  as  in  a  state  of  chemical  purity,  or  ako- 
gether  unmixed  with  any  heterogeneous  substance,  is,  how- 
ever, by  no  means  well  known.  The  most  highly  rectified 
spirit  which  has  ever  yet  been  procured  has  probably  still 
contained  no  inconsiderable  quantity  of  water,  which  it  is 
the  object  of  the  process  of  rectification  to  separate;  and 
though  we  obtain  spirit  which  is  more  and  more  dephleg- 
mated  as  we  advance  in  our  knowledge  of  practical  chemistry, 
yet  we  have  reason  to  believe  that  the  ultimate  point  of  ab- 
solute purity  has  never  yet  been  attained. 

§  2.  The  latter  of  these  ingredients  being  of  no  value,  it 
follows  that  every  such  compound  must,  cccteris  paribus, 
be  appreciated  by  the  quantity  of  the  former  which  it  con- 
tains ;  and  we  could  therefore  at  once  estimate  its  value  if 
•we  could  determine  that  quantity.  It  is  not,  however,  ab- 
solutely necessary  for  this  appreciation  that  we  should  be  in 
possession  of  the  actual  quantity  of  alcohol  which  is  con- 
tained in  any  given  liquor :  if  we  can  discover  the  propor- 
tion which  that  quantity  bears  to  the  quantity  entering  into 
the  composition  of  any  other  given  liquor,  we  shall  be  in 
possession  of  its  relative  value,  when  compared  with  that  of 
such  other. 

§  3.  This  proportional  value,  therefore,  will  be  no  less 
truly  ascertained,  if,  instead  of  considering  alcohol  as  our 
Standard  in  this  respect,  we  should  take  spirit  of  an  inferior 
strength  as  being  so,  and  appreciate  all  spirituous  com- 
pounds by  reference  to  the  quantity  of  such  standard  spirit 
which  would  be  capable  of  producing  or  being  produced 
by  the  given  compound,  by  the  addition  of  water  to  the 
strongest  of  the  two  till  they  were  reduced  to  the  same  de- 
gree of  strength.  The  real  quantity  of  alcohol,  properly  so 
called,  which  is  contained  in  any  mixture,  be;ng,  from  our 
ignorance  of  this  fluid  in  a  state  of  chemical  purity,  impos- 
sible to  be  ascertained,  we  have  naturally  been  obliged  to 
have  recourse  to  the  latter  mode  of  appreciating  the  values 
,  of  spirituous  liquors  by  reference  to  the  relative  proportions 
in  Avhich  this  hitherto  unknown  substance  enters  into  their 
composition,  which  are  obtained  by  comparing  all  of  them 
with  some  other  spirit  of  known  strength  as  a  standard; 
and  this  has  accordingly  become  the  practice  in  everv  coun- 
try in  which  these  knids  of  liquors  form  an  important  article 
of  commerce.  The  strength  of  this  assumed  standard  is 
merely  arbitrary,  it  being  sufficient  for  all  purposes  that  it 
be  only  certainly  and  precisely  fixed.     This,  however,  has 

unfortunately 
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unfortunately  not  hitherto  been  the  case  in  this  country, 
and  is  still  !e.*s  so  in  anv  other :  the  cares  of  government, 
in  general,  afford  to  those  who  are  occupied  by  them  but 
little  leisure  for  abstruse  research ;  and  the  appreciation  of 
quantity  and  quahty  in  general  has  hitherto,  therefore,  been 
in  a  great  measure  left  to  individuals. 

§  4.  Flavour,  odour,  colour,  and  consistence,  are  the 
objects  of  our  external  senses,  and  the  quality  of  a  liquor  in 
these  respects  is  discoverable  by  their  assistance  alone ;  but 
a  minute  difTerence  in  the  strengths  of  two  kinds  of  spirit, 
which  arc  otherwise  similar,  is  not  so  easily  detected  :  there 
arc  means  of  communicating  to  a  liquor  an  apparently  dif- 
ferent strength  from  that  which  it  really  possesses,  so  long 
as  Its  taste,  smell,  and  appearance,  are  relied  on  as  criteria 
by  which  it  is  to  be  estimated. 

§  5.  Water  and  t.^irit  of  wine  are  of  very  different  spe- 
cific gravities :  that  of  the  former  being,  in  a  great  measure, 
fixed  and  invariable  at  given  temperatures,  whilst  that  of 
the  latter  is  liable  to  so  much  uncertainty  that  it  has  not 
hitherto  been  ascertained  what  is  the  real  weight  of  alcohol, 
properly  so  called ;  the  thing  itself  being,  as  we  have  before 
staled,  scarcely  known.  A  very  few  years  ago  it  was  con- 
ceived that  a  spirit  whose  specific  gravity  was  820*  at  60'' 
of  Fahrenheit's  thermometer  was  as  perfectly  free  from  any 
admixture  of  water  as  it  was  possible  to  render  it ;  and  yet 
we  are  now  able  with  ease  to  procure  it  lighter  :  the  specific 
gravity  of  the  best  alcohol  fjom  Apothecaries'  Hall  being 
very  commonly  considerably  less.  In  some  cases  even  a 
much  greater  degree  of  dephlegmation  has  been  attained. 
Mr.  Lewis,  of  Holborn,  a  very  scientific  rectifier,  has  ob- 
tained spirit  whose  specific  gravity  was  less  than  81 1  at  60°; 
and  Dr.  Black  is  said  to  have  procured  it  so  light  as  800,  or 
weighing  only  4-5ths  of  the  weight  of  an  equal  measure  of 
water. 

§  6.  When  two  fluids  of  different  weights  are  mixed  to- 
o:eiher,  we  may  easily  conclude  that  the  specific  gravity  of 
the  compound  will  bear  some  relation  to  that  of  its  compo- 
nent ingredients';  and  it  appears,  therefore,  to  have  been  a 
very  obvious  idea  that  the  relative  proportion  of  each  in  such 
a  mixture  would  be  thus  to  be  discovered.  In  the  present 
improved  state  of  science  we  see  so  much  further  than  our 

•  It  has  been  most  usual  with  writers  on  specific  gravities  to  consider 
that  of  distilled  water  as  unity  :  we,  however,  have  found  it  more  con- 
diuive  to  the  facility  oh  d.-nominating  thtm,  to  conbidcr  it  as  jooo,  and 
V  hich  is  accordingly  done  throuj^l'nvu  this  tract.  *•  Vlight  hundred  and 
twenty,"  for  example,  is  more  easily  expressed  in  words  than  -vzo. 

predecessors. 
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predecessors,  that,  without  considerhig  the  elevation  of  the 
ground  on  which  we  stand,  we  are  ahnost  induced  to  doubt 
whether  their  intellectual  powers  were  equal  to  our  own. 
The  want  of  resource  which  our  ancestors  seem  to  have  dis- 
covered in  their  attempts  to  ascertain  the  strengths  of  these 
liquors,  by  the  shaking  them  in  a  phial,  firing  them  over 
gunpowder,  and  a  thousand  other  still  more  fallacious 
means,  when  the  object  which  they  had  in  view  was  so 
much  more  accurately  and  easily  attainable  by  the  simple 
operation  of  weighing  them,  really  appears,  at  first  sight^ 
somewhat  remarkable.  The  consideration  of  all  the  details 
relative  to  this  subject  involves  a  number  of  intricate  points; 
yet  the  merely  ascertaining  the  weight  of  a  given  measure 
of  any  liquor  by  a  common  pair  of  scales  would  doubtlessly 
have  afforded  a  better  indication  witii  regard  to  its  strength 
than  any  of  the  other  modes  of  estimating  it  which  are  un- 
connected with  the  consideration  of  this  property.  It  is 
now,  however,  sufficiently  agreed  upon,  that  the  best  me- 
thod of  ascertaining  the  relative  values  of  spirituous  liquors, 
with  regard  to  their  difference  of  strength,  is  by  means  of 
their  specific  gravities ;  and  the  principles  of  this  method, 
therefore,  will  form  the  subject  of  the  present  tract. 

§  1 .  If  a  given  bulk  or  measure  of  water  and  alcohol  re- 
mained unchanged  in  every  temperature,  and  whether  these 
two  fluids  were  mixed  or  separate,  the  ascertaining  the  real 
specific  gravity  of  the  latter  itself,  or  the  estimation  of  the 
quantity  of  each  in  any  compound  of  the  two,  woulJ  be  a 
matter  of  no  difficulty  :  the  simple  rules  of  alUgation  would 
give  all  that  could  be  required  in  this  respect.  This,  liov/- 
ever,  is  not  the  case :  a  variation  of  temperature,  or  the 
mixture  of  two  spirituous  compounds  of  different  strengths, 
or  of  any  such  liquor  with  water,  occasions  a  change  in 
the  aggregate  bulk  of  the  vvhole  which  is  necessary  to  be 
taken  into  consideration ;  and  it  will  therefore  be  requisite 
to  treat  separately  of  the  effect  of  each  of  these  operating 
causes. 

§  8.  It  has  long  been  knov^-n  that  all  bodies  in  general, 
whether  solid  or  fluid,  expand  by  heat  and  contract  by  cold ; 
and  it  follows  that  the  same  quantity  of  aiiy  fluid  which, 
when  at  an  elevated  temperature,  would  fill  a  measure  of 
given  dimensions,  must  fall  short  of  doing  so  if  the  tempe- 
rature should  be  lowered ;  and,  e  converso,  the  same  quan- 
tity which  would  be  contained  in  the  measure  when  cold 
would  when  heated  be  more  than  sufficient  to  fill  it,  though 
the  absolute  weight  of  the  whole  of  the  fluid  would  still 
continue  unchanged.     In  speaking,  therefore,  of  a  measure 

of 
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of  any  liquid,  we  indicate  nothing  with  respect  to  its  rea! 
quantitv,  unless  we  at  the  same  time  express  the  tempera- 
tare  at  which  it  is  to  be  measured. 

§  9.  If  an  equal  change  took  place  in  the  bulks  of  alco- 
hol, and  of  water,  and  of  every  coni))ouiid  of  them,  by  the 
same  elevation  or  depression  of  temperature,  the  application 
of  the  neces^ary  correction  for  this  circumstance  would  be 
still  easy.  The  difference  in  this  respect  is,  however,  very 
considerable:  water  increases  only  about  l-300dth  of  its 
bulk  by  an  elevation  of  its  temperature  from  40°  to  80°  of 
Fahrenheit's  thermometer,  whilst  alcohol  would,  by  a  simi- 
lar change  f  temperature,  increase  in  measure  no  less  than 
l-13d  of  th(>  whole,  or  seven  times  as  mucli  as  the  other; 
and  liquors  of  intermediate  strengths  woidd  be  aftccted  in 
some  intermediate  degree.  To  estimate,  therefore,  the  dif- 
ference in  the  measure  produced  by  this  cause,  we  must 
know  the  strength  of  the  liquor;  whilst  this,  on  the, other 
hand,  is  only  to  be  determined  with  reference  to  the  former, 

§  10.  The  effect  of  which  we  are  next  to  speak  is  of  a 
still  more  curious  nature.  When  two  fluids  which  are  ca- 
pable of  chemical  combination  are  mixed  together,  it  gene- 
rally happens  that  either  heat  or  cold  is  produced,  the  tem- 
perature of  the  compound  differing  from  the  mean  tempe- 
rature of  its  ingredients.  The  former  is  most  commonly 
the  case ;  and,  when  so,  it  happens  in  the  greater  number 
of  instances,  and  perhaps  in  all,  that  a  diminution  of  the 
bulk  or  measure  of  the  compound  also  takes  place,  which 
is  proportional  to  the  heat  so  produced  :  probably  in  conse- 
quence of  this  separation  of  caloric. 

If  18  gallons  of  water  be  mixed  with  the  like  quantity  of 
the  strongest  spirit  of  wine,  the  mixture  will  becomi.'  consi- 
derably warmer,  and  we  shall  only  get  about  35  gallons  of 
the  diluted  spirit  instead  of  36 :  and  this  kind  of  effect  is 
also  produced  in  less  degree  by  the  addition  of  water  to  any 
weaker  spirit,  or  the  mixture  of  two  such  liquors  of  dif- 
ferent strengths  ;  the  resulting  compound  being  always 
found  to  occupy  less  space  th^n  the  substances  forming  it 
did  when  separate ;  and  its  specific  gravity  being  therefore 
greater  than  would  be  inferred  by  mere  arithmetical  calcu- 
lation from  those  of  its  ingredients.  This  "  concentration," 
as  it  is  very  properly  called,  nuist  of  course  be  considered 
in  the  estimation  of  the  strength  from  the  specific  gravity 
of  a  liquor;  and  the  consideration  of  it  is  attended  with  the 
same  dirfieuliy,  as  has  alreadv  been  mentioned  in  the  last 
section,  with  respect  to  the  effect  produced  by  change  of 
Viinperaturc. 


fhe  Strength  and  VaUies  of  Spirituous  Liquors.      31 

§  11.  The  uniformity  of  the  relation  between  the  specific 
eravities  and  the  strengths  of  spirituous  hquors  depends  on 
a  supposition  that  they  are  either  altogether  composed  of 
alcohol  and  water,  or  at  least  in  such  a  state  of  purity  as  to 
be  free  from  every  adulteration  which  can  materially  change 
the  specific  gravity,  whilst  the  quantity  of  the  former  con- 
tinues the  same ;  for,  unless  this  be  the  case,  we  shall  of 
course  be  unable  to  deduce  their  strength  from  their  weight. 
Tlie  substances  likely  to  be  found  in  spirituous  liquors, 
where  no  fraud  is  suspected,  are,  essential  oils,  sometimes 
erapyreumatic,  mucilaginous  or  extractive  matter,  and  per- 
haps some  saccharine  matter.  The  effect  of  these,  with  tlie 
exception  of  the  latter,  is  perhaps  scarcely  such  in  the  course 
of  trade  as  to  be  worth  the  cognizance  of  the  excise,  nor 
could  it  easily  be  reduced  to  any  certain  rules.  Essential 
and  empyreumatic  oils  are  nearly  of  the  same  specific  gra- 
vity as  spirit,  or  generally  rather  lighter;  and  therefore, 
notwithstanding  the  mutual  penetration,  will  probably  make 
but  little  change  in  the  specific  gravity  of  any  spirituous 
liquor  in  which  they  are  dissolved.  The  other  substances 
are  all  heavier  than  spirit ;  the  specific  gravity  of  common 
gum  being  1482,  and  of  sugar  160C,  according  to  the  ta- 
bles of  M.  Brisson.  lire  effects  of  them,  therefore,  will  be 
to  make  spirituous  liquors  appear  less  strong  than  they 
really  are.  With  a  view  of  determining  this  matter.  Dr. 
Dollfuss  evaporated  1000  grains  of  brandy,  and  the  same 
quantity  of  rum,  to  dryness  :  the  former  left  a  residuum  of 
40  grains,  the  latter  only  of  8^-  grains.  The  40  grains  of 
residuum  from  the  brandy,  dissolved  again  in  a  mixture  of 
100  of  spirit  with  50  of  water,  increased  its  specific  gravity 
•00041  :  hence  the  effect  of  this  extraneous  matter  upon 
the  specific  gravity  of  the  brandy  containing  it,  would  be 
to  increase  the  fifth  figure  b^^  six  nearly,  which  is  about 
equal  to  the  effect  which  would  be  produced  in  the  above- 
mentioned  mixture,  by  the  addition  of  a  pint  of  water  lo 
100  gallons  of  the  spirft  ;  a  quantity  much  too  minute  for 
the  attention  of  government.  It  appears,  indeed,  somewhat 
remarkable,  both  that  so  large  a  proportion  of  residuum 
should  have  been  left,  and  that  upwards  of  l-4th  by  weight 
of  this  extractive  matter  should  not  have  occasioned  a 
greater  difference  than  1  -2000th  part  in  the  specific  gravity 
of  this  diluted  spirit.  Saccharine  matter  operates  much 
more  powerfully  in  this  respect.  If  a  quantity  of  sugar  be 
dissolved  in  proof  spirit,  it  will  become  very  considerably 
increased  in  its  weight,  and  consequently  diminished  in  xH 
apparent  strength  and  value.  There  will  perhaps,  however, 
-  "  be 
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be  but  little  danger  of  fraud  of  this  nature,  if  the  purehasers 
of  spirituous  liquors  are  to  use  the  same  means  of  ascer- 
tainmg  their  strengths  as  the  officers  of  the  revenue ;  since 
that  which  would  apparently  diminish  them  to  the  one, 
would  also  lessen  their  value  in  the  estimation  of  the  other. 
Tlie  detection  of  it_,  if  suspected^  would  of  course  be  by  eva- 
poration. 

§  12.  We  are  rather  disposed  to  believe,  that  if  fraud  does 
in  fact  exist  with  regard  to  the  adulteration  of  spirituous  li- 
quors, for  the  purpose  of  changing  their  apparent  strengths, 
it  is  more  frequently  of  a  contrary  description.  It  is  well 
known  that  when  alcohol  is  distilled  with  any  of  those  acids 
which  retain  their  oxygen  least  powerfully,  the  former  is 
converted  into  aether ;  a  very  different  fluid,  which  is  in  a 
great  measure  immiscible  v>ith  either  water  or  spirit,  and 
which,  being  much  lighter  than  either,  will  float  on  the 
surface  if  attempted  to  be  combined  with  them.  This  ef- 
fect, in  a  certain  degree,  appears  not  unfrequently  to  take 
place  with  respect  to  spirituous  liquors.  It  is  very  common 
to  vise  the  mineral  acids,  particularly  the  sulphuric,  in  va- 
rious processes  relative  to  spirituous  liquors,  either  to  give 
them  a  "  vinous  flavour,"  as  it  is  called,  or  for  neutralizing 
an  alkali  with  which  they  have  previously  become  charged 
in  their  rectification :  and  the  experiments  of  the  authors  of 
this  tract  have  shown  them  that  it  often  happens  in  this 
case  that  the  superior  portion  of  the  product,  after  it  has 
stood  for  some  time,  is  considerably  the  lightest ;  being 
doubtlessly  composed,  either  wholly  or  in  part,  of  a  kind 
of  scmi-aitherial  liquor,  or  dulcified  spirit,  which  does  not 
intimately  combine  with  the  other  portions  of  it.  It  ap- 
pears to  be  a  iaet  well  known  in  the  trade,  that  there  arc 
some  kinds  of  spirit  which  will  not  bear  dilution  ;  that  is, 
which  if  mixed  with  water  produce  compounds  which  arc 
by  no  means  of  such  a  degree  of  strength  as  would  have 
been  inferred  from  the  apparent  strength  of  the  liquor  be- 
fore such  mixture :  a  circumstance  which  must  proceed 
from  the  same  cause.  The  mode  of  detecting  this  kind  of 
adulteration,  or  of  counteracting  its  effect,  is  by  taking  the 
sample  for  the  proof  from  the  lowest  part  of  the  vessel  ia 
which  it  is  contained. 

§  13.  Having  thus  generally  treated  of  those  operating 
causes  which  are  capable  of  influencing  the  weight  of  spi- 
rituous li(juors,  and  which  must,  therefore,  be  separately 
considered  when  it  is  reciuired  to  deduce  their  strengths 
from  an  examination  of  their  sjiecific  gravities,  we  shall 
proceed  to  speak  more  particularly  of  the  modes  of  com- 

parigou 
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parison  hitherto  used,  and  conclude  with  giving  some  rules 
for  the  adaptation  of  the  valuable  tables  of  Mr.  Gilpin  to 
the  present  standard,  together  with  two  short  tables  of  our 
own,  bv  which  the  comparative  strength  and  value  of  any 
spirit  may  be  found,  when  its  specific  gravity  and  tempera- 
ture are  given. 

[To  be  continued.] 

V.  On  the  Quant itij  of  Iron  in  Cotton  and  Linen  Cloth:  Evil 
Effects,  simple  Means  of  eradicating,  d^c:  and  Obser- 
vations on  Bleaching,  the  Result  of  long  Eocperiejice.  By 
Nicholas  Grimshaw,  Esq.  Member  of  the  Dublin 
Society*. 

JCiVERY  one  who  has  attended  to  the  process  of  bleaching, 
must  have  observed  a  buff  hue  in  the  cloth  after  it  had  been 
spread  on  the  field,  or  immersed  in  oxygenated  muriatic 
acid  (bleaching  liquor). 

Having  thought  much  on  the  subject,  tried  experi- 
ments innumerable,  and  being  of  opinion  that  ironf  was 
the  cause,  I,  on  the  2'2d  of  September  last,  cut  a  yard  of 
calico  off  one  of  the  pieces  then  in  the  first  bleaching- 
liquor,  which  had  been  previously  boiled  in  potash,  which 
piece  (as  well  as  many  of  the  100  then  in  the  same  kieve) 
was  a  deep  buff.  The  yard  of  calico  was  put  into  a  hot  so- 
lution of  sumach  (astringent),  and  it  soon  became  a  deep 

*  From  t\\t1'iansactio>!s  of  the  Dublin  Soifty,  vol.i.  part  z. — Thatiroa 
is  very  generally  diffused  throughouc  the  globe,  being  frequently  found 
mixed  with  sand,  clay,  chalk,  and  m  the  ashes  of  vegetables,  and  even  ia 
the  bU'od  of  animals,  in  such  abundance,  that  feme  authors  have  attri- 
buted both  the  colours  of  vegetables,  and  of  the  vital  iluid  itfelf,  to  the 
iron  contained  in  them,  is  no  new  diicovery :  but,  that  the  bad  colour  of 
linen  and  cotton  cloth  is  owing  to  the  evil  effects  of  the  iron  contained  hi 
the  vegetables,  was  first  thougi.t  of  by  the  author  of  the  following  es- 
spVj  which  is  a  strong  proof  of  the  great  utility  of  chemical  knowledge 
in  bringing  manufactures  to  perfection. 

f  Since  my  arrival  in  Dublin,  Mr.  Higgins,  professor  of  chemistry,  &c. 
accompanied  me  to  a  neighbovinng  bicjch- green  :  we  cut  a  bit  of  Calicp 
off  a  piece  then  in  the  first  bleaching  licjuor,  and  which  had  had  one  boil 
in  potash  :  it  was  buff,  and  on  trying  it  with  marine  acid  and  prussiate  of 
potash  it  became  blue:  a  convincing  proof  that  iron  was  present.  The 
following  experiments  also  v.'cre  made  in  the  presence  of  Mr.  Higgins, 
and  his  very  respectable  operating  pupils,  in  the  elaboratory  of  the 
Dublin  Society.  Six  ounces  of  unbleached  calico  was  burned  to  tinder 
in  a  crucible  ;  digested  it  with  marir.e  acid,  and  filtered  it;  poured  prus- 
siate of  potash  on  the  solution,  and  found  a  copious  precipitation  of  prus- 
iiateofiron;  filtered  the  liquor,  having  previously  weighed  the  filter 
(45  grains),  and  found  wheu  dry  it  had  retained  eight  grains  of  the 
prussiate  of  iron. 

Six  ounces  of  linen,  treated  in  the  same  manner,  produced  six  grains 
of  prussiate  of  iron. 
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drab  colour:  it  was  then  dyed  in  madder,  which  brought  it 
to  a  deep  purple;  and  on  bleaching  it  for  a  fortnight,  I 
found  the  colour  as  permanent  as  if  a  solution  of  iron 
(iron-liquor),  or  sulphate  of  iron  (copperas),  had  been  used 
as  a  mordant,  but  more  muddy. 

i  was  then  satisfied  that  a  considerable  quantity  of  iron 
was  present,  not  only  in  the  raw  material  of  cotton,  but  in 
consequence  of  some  weavers  making  or  allowing  their 
dressing  to  remain  in  iron  pots,  which  they  generally  call 
sowings  in  Ireland,  and  sowlings  in  Lancashire. 

The  dressing  is  nearly  the  same  in  both  countries,  as  it 
consists  of  the  farina  (flour)  of  wheat,  oats,  or  potatoes, 
and,  when  sour,  is  capable  of  dissolving  iron.  This  is  well 
known  from  iron  liquor  used  by  calico  printers  being 
made  with  vegetable  acid,  in  whicli  they  put  iron  hoops. 
This  iron  liquor  is  the  mordant  for  black  and  purple,  and  is 
dyed  in  logwood  or  madder;  and  when,  in  consequence  of 
accident  in  printing,  it  is  necessary  to  discharge  the  black 
or  purple  colour  before  they  are  d)ed,  if  recourse  is  had  to 
oxygenated  nmriatic  acid,  an  iron  mould  is  produced,  that 
is,  the  colour  becomes  buft'  or  gold;  but  vise  sulphuric  or 
marine  acid,  and  the  colour  is  discharged.  I  have  men- 
tioned this  circumstance  for  the  purpose  of  showing  why 
some  pieces  assume  a  much  deeper  buff  than  others,  when 
put  into  the  oxygenated  muriatic  acid,  as  the  quantity  of 
iron  put  on  the  warp  by  the  weavers  will  depend  on  their 
using  or  not  using  iron  pots,  the  strength  of  the  acid  of 
their  dressing,  the  rust  or  cleanness  of  their  pot,  and  con- 
sequently the  quantity  of  iron  it  holds  in  solution. 

'J'he  experiment  however,  before  mentioned,  induced  me 
to  take  100  pieces  which  had  been  once  boiled  in  potash 
and  washed,  and  immerse  them  in  sulphuric  acid  (bleachers 
sour>),  and  after  r'^maining  about  12  hours  they  were 
waslied,  and  again  boiled  in  potash. 

After  being  washed  and  without  being  put  on  the  bleach- 
green,  they  were  put  into  the  oxygenated  muriatic  acid  f')r , 
the  usual  time  (about  12  hours),  and  came  out  perfectly 
free  from  any  buff  appearance;  whicli  convinced  me,  as  it 
must  every  one  who  knows  its  use,  that  the  sulphuric  acid 
had  di\  estcd  them  of  iron,  and  conscqucntlv  had  left  none 
to  be  oxidated  by  the  oxvgenated  muriatic  acid,  or  the 
oxvgen  of  the  atmosphere.  They  were  again  boiled  and 
immersed  in  the  bleacliinii  liquor  alternately,  until  they  had 
*ix  boils,  and  five  bleachmg  liquors;  and  on  the  seventh 
day,  without  being  put  on  the  grass,  they  were  the  whitest 
and  strongest  pieces  I  had  ever  seen  :  and  during  the  pro- 
tess  appeared  uncoinmonlv  clear;    fjr  after  the  fourth  boil 

they 
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they  were  sufficiently  white  for  every  purpose  except  print- 
ing. More  tlian  3000  pieces  have  been  bleached  at  my 
works  (at  White  House,  near  Belfast)  in  the  same  manner, 
without  any  appearance  whatever  ot"  buff,  as  before  men- 
tioned ;  only  half  the  usual  quantity  of  oxygenated  muriatic 
acid  has  been  used;  the  receiver  atfording  sufficient  for 
seven  to  eight  parcels  of  calicoes,  which  before  was  only 
equal  to  three  or  four — So  much  less  was  required  to  bring 
the  liquor  in  the  kieve  to  its  usual  strength,  (which  was 
ascertained  by  the  test  of  solution  of  indigo  in  sulphuric 
acid.)  and  so  little  had  the  liquor  been  exhausted  by  oxidat- 
ing the  iron  in  the  cloth,  &c.  in  lieu  of  acting  on  the  co- 
louring part. 

It  has  been  long:  known,  and  as  long  lamented  by  the 
calico  printers,  that  yellow  stains  have  appeared  after  the 
printed  pieces  have  been  dyed,  and  that  such  stains  cannot 
be  bleached  out  without  reducing  and  materially  injuring 
the  colours.  Prior  to  the  commencement  of  the  process  I 
have  described  (I  mean,  the  use  of  sours  previous  to  the 
cloth  being  exposed  to  the  oxygen  of  the  atinosphere,  by 
being  spread  on  the  field,  or  immersed  in  the  oxygenated 
muriatic  acid)  a  considerable  quantity  of  calicoes  had  those 
stains ;  but  I  am  happy  to  state,  that  on  dyeing  in  the  same 
parcels,  and  the  same  coppers,  pieces  of  the  old  process,  and 
pieces  of  the  new,  the  latter  were  perfectly  clear,  and  the 
first  stained. 

This  defect  continued  as  long  as  any  of  the  old  bleach 
remained,  but  wuth  them  stains  entirely  disappeared.  The 
new  bleach  were  perfectly  cleQ.r,  by  lying  two  or  three  days 
on  the  grass,  after  dyeing :   the  old  not  in  as  many  weeks. 

It  is  unnecessary  to  say  to  men  of  practice  and  science, 
that  the  same  process  of  bleaching  is  applicable  to  linen  and 
to  cotton,  linen  requiring  only  a  stronger  process  and  more 
time,  or  that  iron  oxidated  and  iron  moulds  are  the  same  j 
and  that  the  quality  of  cloth  is  in  consequence  injured,  as^ 
they  are  generated  by  combustion  in  consequence  of  the 
imion  of  oxygen  gas :  hence  the  quantity  of  bucks  (rotten 
linens)  and  linens  also  resuming  a  yellow  hue  after  being 
bleached  and  exposed  to  the  air,  vvhich  acts  on  the  iron  re- 
maining in  the  cloth. 

The  eye  of  the  scientific  mind  will  discover  at  the  first 
glance,  that  a  solution  of  sulphuric  acid  will  take  up  or  dis- 
solve iron  in  the  cloth,  and  render  it  m  scibte,  or  soiubic  in 
water,  it  applied  previous  to- its  becoming  an  oxide. 

Let  us  then  look  at  what  the  'cleachiji  has  to  contend 
with  and  to  eradicate:  and  it  will  be  found  he  has  the  resin 
or  colouring  matter  of  the  flax  or  cotton,  iron,  and  the 

C  2  weaver's 
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weaver's  dressing  as  before  mentioned  ;  to  which  may  b* 
added  a  Uttle  butter  or  tallow.  An  addition  of  the  last  artiele 
takes  place  by  the  dropping  of  the  candles  during  the  winter. 

The  first  object  then  is  to  divest  the  cloth  of  the  sowings. 
This  is  done  by  steeping  in  water,  summer  heat  (76'-'  of 
Fahrenheit),  and  washing. 

The  second  is  to  dissolve  the  grease  applied  bv  the 
weaver,  and  son)e  of  the  resinous  part.  This  is  done  by  a 
boil  or  buck  in  alkali,  and  washing. 

The  third  is  to  divest  the  cloth  of  iron;  which  is  most 
effectually  done  by  steeping  in  sours  for  10  or  li  liours, 
and  washing  innnediately. 

After  another  boil,  the  bleacher  may  proceed  as  before 
mentioned;  or  proceed  in  any  other  manner  his  experience 
or  opinion  may  direct — as  he  will  derive  all  the  advantages 
stated  to  result  from  the  use  of  sours  previous  to  exposure 
to  air  or  bleaching  liquor :  let  his  after-process  be  any  one 
of  those  now  in  use. 

But  I  by  all  means  advise  him  to  throw  his  cloth  loose 
into  the  stecping-kieve,  furnace,  sours,  and  bleaching  li- 
quor, during  the  early  part  of  the  process,  so  that  the  cloth 
may  be  etjually  acted  upon ;  by  which  means  he  will  avoid 
those  dark  clouds  which  must  always  appear  when  the  cloth 
has  been  kept  in  the  band  during  the  above  processes. 

Those  who  use  the  rope-net  and  crane  (and  every  one 
ought  to  use  them)  will  find  no  additional  trouble,  and  will 
be  much  pleased  with  the  evenness  of  the  pieces. 

Let  the  first  sour  be  strong,  and  wash  well:  the  other 
sours  may  be  continued  ii\  the  usual  stages  of  bleaching, 
using  one  less  in  consequence  of  the  previous  sour*. 

The  strength  of  the  boils  should  be  proportioned  to  the 
quantity  of  resin  or  colouring  matter  of  the  cloth  ;  consc- 
(juently  the  first  should  be  the  strongest,  as  the  resin  or  co- 
louring niatter  of  the  cloth  is  capable  of  saturating  a  greater 
quantity  of  alkali  than  it  is  afterwards:  and  it  should  lie  re- 
collected that  the  cloth  possesses,  in  the  first  instance,  tlic 
grease  of  the  weaver's  dressing,  which,  by  uniting  with  tlic 
alkali,  becomes  saponaceous  (st)apy),  and  is  in  consequence 
easily  washed  off. 

The  alkaline  hydrometer  should  bv  all  means  be  used  by 
the  bleachers  to  ascertain  the  strength  of  their  leys:  they 
uill  in  a  moment  see  the  number  of  ounces  of  alkali  to  a 
gallon,  and  can  by  a  simple  tablcf  see  how  many  gallons 
are  necessary,  so  as  to  give  them  a  certain  weight  to  each 

*  Murintic   is  preferable  to  fulphurcous  acid,  especially  for  the  after- 
iovirs,  as  it  possesses  the  power  of  dissolving  oxides  oi  irou  (iron  moulds), 
t  ^'•c  tlic  tabic,  p.  39. 
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piece,  and  which  ghould  alwavs  be  proportion-cd  to  the 
thickness  of  the  cloth,  and,  as  before  mentioned,  to  the 
f|uantitv  of  colouring  matter  to  be  dissolved. 

Those  who  use  the  bleaching  liquor,  cither  early  or  late 
in  the  process,  should  innnerse  or  steep  the  cloth  in  it  after 
it  had  been  boiled  and  washed,  but  never  to  put  the  cloth 
from  the  Held  into  it,  as  they  will  find,  as  I  have  done,  that 
the  quality  will  be  destroyed. 

I  have  likewise  found  that  cloth,  either  linen  or  cotton, 
neither  stiffens  with  the  callendcr  or  beetling,  if  dried  after 
being  only  washed  out  of  the  bleaching  liquor;  it  nnist 
therefore  be  boiled  in  water  or  ashes :  if  the  latter,  it  ought 
to  be  put  on  the  grass  for  a  few  days  previous  to  linishing; 
and  I  advise  the  hnen  bleachers  to  give  at  least  one  boil  \\\ 
ashes  after  the  last  bleaching  liquor,  not  only  to  prevent  the 
cloth  being  soft  or  slack  after  tinishing,  but  as  the  best 
means  of  preventing  mildews  (so  much  complained  of)  by 
the  attraction  of  moisture. 

If  anv  further  proof  was  necessar^•  to  confirm  what  has 
been  before  stated  relative  to  the  utility  of  early  souring,  it 
w  ill  everv  dav  be  found  in  the  process  of  dipping  or  dyeing 
china  blue,  which  is  performed  by  alternate  innnersion  in  a 
solution  of  lime  or  ashes  and  sulphate  of  iron  (copperas), 
by  which  the  iron  is  precipitated  on  the  cloth;  it  is  easily 
removed  by  immediate  souring  :  but  if  the  cloth  is  exposed 
for  some  time  to  the  air,  the  iron  cannot  be  dissolved  with- 
out injury  to  the  texture  or  fibres,  and  the  colour. 

I  therefore  entreat  the  bleachers  of  linen,  calico,  or 
muslin,  will  try  the  effects  of  souring  after  the  first  boil,  iii 
the  manner  before  mentioned;  and  after  the  second  boil 
that  thev  will  pursue  such  process  as  they  have  most  im- 
proved on  (either  bleaching  on  the  field  entirely,  or  the  al- 
ternate process  of  blcaclnng  on  the  field  after  a  few  boils, 
and  then  using  the  bleaching  liquor  with  lime  or  ashes,  in 
their  receivers)  :  this  will  most  effectually  enable  them  to 
compare  the  relative  progress,  &c.,  and  which  will  be  very 
obvious  in  favour  of  early  souring. 

In  a  conversation  a  few  days  ago  with  Mr.  Whiteman, 
of  Lisburn,  on  the  subject  of  bleaching,  he  told  me  that  his 
muslins  had  the  buff  appearance  I  had  described,  not  only 
in  the  process  of  bleaching,  but  that  he  had  then  some  un- 
saleable, even  at  a  loss  of  10  per  cent.,  in  consequence  of 
that  buff  or  muddy  appearance,  a  specimen  of  which  he 
gave  me,  and  in  which  a  considerable  quantity  of  prussiate 
of  iron  has  been  found. 

The  muslins,  calicoes,  and  linens,  bought  in  the  white  for 
printing  at  my  works,  are  generally  stained  and  bad  whites 
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after  printing  and  dyeing.  Those  bleached  after  the  use  of 
sours,  as  described,  are  always  frcL-  from  stains,  and  very 
clear  whites. 

I  am  very  happy  to  have  it  in  my  pov.'cr  to  add  the  fol- 
lo\\ing  very  respectable  scientific  air.horitics  in  favour  of 
my  practice,  &.c.  to  whom  I  commun'catcd  tlie  result,  viz. 
— \Vm.  Hioffins,  Esq.  M.  K.  I.  A.  Professor  of  Chc3iii.~trv, 
&c.  Richard^Kirwan,  Esq.  F.  R.  S.  M.  R.  I.  A.  8cc.  and  to 
James  M'Donald,  Esq.  M.  D.  Sec.  Belfast,  who  has  at- 
tended the  process  at  my  works,  and  whose  Report  is  be- 
fore the  Linen  Board. 


Ov  Soapy  substituted  for  Bran  in  Bleaching.    By  the  same. 

The  legislatures  of  Great  Britain  and  Ireland  have  adopted 
\yise  and  salutary  measures  for  increasing  the  quantity  of 
food,  by  oifv:ring  bounties  on  importation;  they  have  like- 
wise lessened  its  consumption  by  stopping  the  distilleries. 
It  becomes  then  the  indispensable  duty  ot  all,  especially  in 
periods  such  as  the  present,  to  avoid  the  smallest  waste  or 
niisappiieat'on  of  food.  Bran,  if  given  to  horses,  saves 
corn  ;  if  to  horned  cattle,  it  produces  milk,  butter,  or  beef; 
but  when  used  by  calico  printers,  it  is  worse  than  throwing 
it  away ;  for  in  most  cases  it  is  not  only  unnecessary  and 
expensive,  but  injurious.  There  is  still  a  stronger  reason 
for  avoiding  the  waste  of  it,  on  which  at  present  it  is  better 
to  be  silent.  Prejudice,  therefore,  will  give  place  to  public 
good,  and  the  calico  printers  may  rely  on  the  following  pro- 
cess, as  it  has  been  practised  for  more  than  a  year  by  a 
house  of  long  experience  and  proficiency  in  that  business. 

Let  six  or  seven  pounds  of  black  or  soft  soap  be  well 
dissolved  in  hot  water;  pour  about  two-thirds  of  the  above 
into  a  copper  of  hot  water  (180  to  190^  of  Fahrenheit): 
when  the  calicoes  or  muslins  which  have  been  dyed  in  mad- 
der are  washed  as  for  branning,  give  them  five  or  six  ends 
over  the  wince,  taking  only  three  pieces  of  calico  or  six  of 
muslin  at  a  time,  that  they  may  be  even.  Renew  your  cop- 
per with  the  remainder  or  the  soap,  and  through  one  cop- 
per may  be  done  twenty-seven  or  thirtv  calicoes,  and  about 
double  the  number  of  muslins.  Let  them  be  washed  as 
after  bran,  and  pinned  on  the  grass  :  if  the  cloth  has  been 
well  i)leaehed,  muslins  will  be  white,  on  an  average,  in  two 
days,  calicoes  in  four.  The  colours  will  have  a  much  finer 
hue  than  by  the  use  of  bran. 

N.  B.  Soap  has  been  used  lor  taking  out  stands,  but  by 
branning  before  soaping  the  stain  has  been  more  fixed  : 
therefore  bran  should  not  be  used. 
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A  Table  ascertaining  the  Quantity  cf  Ashes  to  be  u?ed, 
according  to  the  Hydrometer,  tor  100  Pieces  of  Cloth. 
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Vl.  Of  the  Herrhis^  Fishery.  Translated  from,  an  Essay 
in  Dutch,  entitled  "  Beschryving  van  de  Haringvis- 
scherye*." 

1.  HE  herring  inhabits  the  Northern  seas,  and  probably 
amidst  the  great  Ice  islands,  spawns  in  the  months  of  Au- 
gust and  September,  and  multiplies  so  astonishingly,  that 
notwithstanding  the  great  destruction  of  them  by  the  fish 
of  prey  and  men,  the  species  is  not  sensibly  diminished. 
The  herring  belongs  to  that  class  which  emigrate.  They 
make  their  appearance  yearly  in  prodigious  numbers.  The 
great  shoal,  in  its  progress  from  the  North,  divides  into  two 
principal  branches;  the  right  wing  goes  westward,  falls 
towards  the  coasts  of  Iceland  in  the  month  of  March  ;  the 
left  inclines  to  the  eastward.  These  two  grand  divisions 
are  afterwards  split  into  several  subdivisions ;  some  bend 
their  course  towards  Newfoundland,  others  towards  the 
coasts  of  Norway,  and  partly  fall  into  the  Baltic  through 
the  Sound ;  while  another  part  turns  the  north  point  of 
Shetland,  where  it  stretches  along  the  coast,  until  it  joins 
the  division  (through  the  Belt)  which  entered  the  Baltic. 
They  separate  again,  to  cover  the  coasts  of  Ilolstein,  the 
Texel,  the  Zuiderzee,  he. 

The  westerly  column,  or  right  wing,  which  is  also  the 
greater,  goes  on  straight  forward  towards  the  Orcades  (where 
the  Dutch  fishers  impatiently  lie  in  wait  for  them),  and 
ft-om  thence  to  Scotland,  where  they  again  separate,  one 
wing  steering  by  the  coast  of  Holland,  England,  and  France, 
the  other  taking  the  route  of  Ireland.  After  passing  all 
these  islands,  they  again  meet,  and  form  into  a  column, 
which  stretches  along  the  Atlantic  ocean  and  disappears. 
But  what  justly  challenges  our  admiration  is,  that  alter  se- 
parating into  so  many  difl'erent  branches,  they  know  how 
to  rally  their  scattered  squadrons,  and  find  the  way  back  to 
their  native  abode.  The  time  of  meeting,  and  the  place  of 
rendezvous,  are  settled,  so  that  after  the  general  retreat  not 
one  straggler  is  to  be  met  with  in  these  seas. 

How  regular  soever  the  period  of  yearly  emigration  ap- 
pears, it  is  not  free  from  anomalies.  It  mav  appear  sur- 
prising that  these  animals,  \\  ho  arc  secured  from  the  perse- 
cution of  their  enemies,  in  the  unfathomable  depths  of  the 
Northern  ocean,  by  an  impregnable  ramjiart  of  ice,  should 
forsake  their  safe  retreat  yearly,  in  myriads,  exposed  on  our 
coasts  to  great  and  unavoidable  havoc.     Is  it  not  a  striking 

•  From  the  Tran/anicns  of  ibe  Dublin  Socitty,  vol.  i.  parr  i. 
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instance  of  the  goodness  of  divine  providence,  to  draw  this 
piodigious  swarm  of  useful  fish  into  our  nets?  This  expla- 
nation, however  pious,  affords  little  light  to  the  natural 
historian,  who  may  be  inclined  to  ask  :  Since  divine  provi- 
dence is  so  gracious  in  this  respect,  why  does  it  not  send  us 
a  troop  of  whales  to  furnish  us  with  train  oil  at  less  labour 
and  cost  than  we  can  now  procure  it?  The  celebrated 
burgomaster  of  Hamburg,  Mr.  Anderson,  is  of  opinion, 
that  the  emigration  of  herrings  is  owing  to  the  overtlow  of 
young  ones,  who,  not  tinding  sufficient  room  in  their  old 
habitations,  sally  out  in  quest  of  new  settlements,  as  so 
many  colonies.  This  opinion  does  not  at  all  account  for 
the  phaenoraenon.  How  can  periodical  emigrations,  al- 
ways taking  place  at  stated  seasons,  proceed  from  so  uncer- 
tain a  cause  as  the  mere  accident  of  an  overtiowing  popu- 
lation ? 

How  xvill  this   hypothesis  account  for  the  constant  ad- 
herence to  the  same  track,   the  separation  and  reunion  of 
the  main    body,    at   stated    places   and    at   stated    tmies? 
Whereas  mere  want  of  room  would  drive  them  indiscrimi- 
nately towards  any  or  all  places.     2dly,  So  far  from  being 
the  xiftect  of  excessive  multiplication,    it  seems  to  be  the 
motive  of  it.     They  are  not  the  only  species  which  under- 
goes long  voyages  for  the  sake  of  ])ropagation.    Many  birds 
of  passage,   such  as  the  woodcock,  wild-goose,  ike.  do  the 
same.     In  fact,  the  herrings  multiply  more  on  the  route 
than  they  do  before  it ;  we  know  that  many  kinds  of  fish 
leave  the  sea,  and  seek  the  rivers  to  deposit  their  spawn  :  so 
that  one  very  probable  cause  of  the  emigration  is,  the  in- 
stinct of  emigration :  the  second,  the  plenty  of  food  which 
the  quickening  influence  af  spring  prepares,  bv  the  swarms 
of  insects  and  flies.      The  king  or  leader  of  herrings   is 
much  larger  than  the  common,  being  tv/o  feel  lon^;  lishers 
think  it  criminal  to  destroy  it ;  the  whole  column  follows 
and  observes  his  motions.     In  a  streight  they  contract,  in 
an  open  sea  they  expand  their  order  of  march  with  admi- 
rable dexterity,  without  slackening  their  pace.     They  live 
on  small   fishes  and  young  crabs,    as   appears   from  their 
jaws  being  furnished  v/ith  teeth.     Lewenhoeck  found  in  the 
stomach  of  a  herring  the  indigested  remains  of  a  little  tish. 

To  form  some  conception  of  the  innumerable  multitude 
of  herring?  that  fill  the  seas,  extending  more  than  the 
breadth  of  England  and  Ireland  together,  and  in  order  to 
give  a  clear  insight  into  this  profitable  branch  of  trade,  w^e 
shall  first  treat  of  the  ships  and  implements  used  in  the  fish- 
ery :  Sdly,  of  the  time  and  manner  of  taking  them  :  sdly, 
of  the  regulations  and  right  of  carrying  on  the  fishery,   the 
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gvUting",  salting,  packing,  See.  :  4thlv,  of  the  different  sorts 
and  appellations  of  herrings,  which  make  an  article  of 
commerce :  5thly,  of  the  inspectors  and  overseers  of  this 
commerce. 

The  vessels  employed  in  this  fishery  are,  time  out  of 
jnind,  called  hiiizzen.  The  English  use  a  kind  of  vessels 
carrying  from  6o  to  70  tons.  The  Dutch  vessels  are  from 
'■2o  to  30  lasts,  some  arc  40,  but  seldom  so  much.  Each  of 
these  has  ten,  twelve,  or  fourteen  men  aboard,  v^ho  are 
hired  at  so  much  per  week,  except  the  steersman,  who  re- 
ceives five  florins  for  each  last  of  herrings.  The  crew  re- 
ceive, over  and  above  their  pav,  a  present  of  herrings  pro- 
portioned to  the  take,  which  present  is  the  only  wages  of 
the  youn2;er  part  of  the  crew  or  apprentices.  "A  Dutch 
fishing  smack  costs  new  about  nine  thousand  florins;  the 
costs  of  fitting  for  two  voyages  are  about  six  thousand 
florins,  and  for  three  voyages,  about  eight  thousand.  Mr. 
Seme)Tis  computes  the  expense  of  fitting  out  a  vessel  of  60 
lasts  (including  prime  cost)  to  amount  to  7}530  florins,  to 
niake  three  voyages  in  the  course  of  a  year. 

Here  follows  an  accurate  list  of  all  the  vessels  sent  out 
yearly,  from  1  763  to  1776,   on  an  average  of  thirteen  years. 

1763   1761  1765   1766  1767   1768  1769 


Rotterdam, 

7 

6 

6 

iD 

0 

2 

2 

Schiedam, 

5 

6 

7 

1    1 

11 

10 

9 

Ulaardiugen, 

64 

71 

69 

60 

5S 

61 

64 

ISIaaslandsluis, 

7 

14 

15 

14 

15 

le 

12 

Delfshaven, 

7 

9 

9 

8 

7 

7 

7 

Delft, 

0 

0 

0 

0 

0 

0 

0 

Enkhuizen, 

40 

40 

40 

40 

41 

41 

41 

De  Ryp, 

14 

14 
160 

14 

14 

16 

16 

14 

144 

160 

149 

150 

149 

149 

Besides  jaager: 

■■>    13 

15 

17 

17 

17 

17 

20 

1770 

1771 

1772 

1773 

1774 

1775 

1776 

Rotterdam, 

3 

5 

7 

7 

6 

6 

6 

Schiedam, 

8 

7 

1 

5 

CI 

2 

2 

[Tlaardingcn, 

6i? 

64 

es 

76 

74 

^Q 

84 

JVlaasslandsluis, 

14 

14 

15 

18 

18 

17 

21 

Delfshaven, 

7 

7 

7 

7 

7 

6 

6 

Delff, 

0 

1 

0 

0 

0 

0 

0 

Enkhuizen, 

41 

41 

4-2 

42 

44 

41 

41 

De  Ryp, 

14 

14 

13 

13 

14 
165 

16 

16 

140 

153 

149 

16S 

154 

176 

Jaagers, 

'■20 

20 

23 

20 

20 

20 
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Tn  1774,  the  number  or  vesse's  sent  out  amounted  to 
l65,  and  in  1776  to  17O.  From  this  brief  exposition  of 
the  number  of  vessels  employed  in  the  hshery,  it  appears 
that  a  great  decUne  has  laken  place  since  the  year  IdOl, 
when  1500  vessels  were  sent  out  yearly  from  the  United 
Province?.  I'he  cause  of  this  decline  seems  to  be,  the 
greater  attention  which  other  nations  pay  to  thii  branch  of 
fishery.  It  remains,  however,  certain,  that  the  Dutch  me- 
thod of  curing  is  superior  to  that  of  their  neighbours.  The 
diminution  of  trade  was  necessanlv  accompanied  by  a  pro- 
portional diminution  of  national  profit;  formerly  thousands 
were  supported  by  this  branch  who  are  now  out  of  employ- 
ment. Government  omitted  nothing  that  could  revive  this 
declining  branch  of  trade.  Thus,  on  the  19th  of  May  17  75 
the  government  offered  a  premium  of  five  hundred  tiorins 
for  any  ship  which  should  be  employed  two  years  succes- 
sively in  the  herring  fishery,  and  for  the  second  two  vears 
tour  hundred  florins :  yet  some  abuses  happened  in  conse- 
quence ;  for  some,  having  got  the  premiums,  discontinued 
to  send  out  their  vessels.  As  the  selling  prices  of  herrings 
vary  with  the  season  and  plenty,  it  is  scarce  possible  to  as- 
certain with  exactness  the  profits  of  one  voyage.  We  shall, 
however,  attempt  an  average  account,  from  which  it  will 
appear  that  the  herring  fishery  is  worthy  of  ever}'  encou- 
ragement, as  a  branch  of  industry  highly  advantasreous  to 
the  communitv.  A  buss  of  thirty-two  lasts,  fitted  out  for 
three  voyages,  costs,  as  we  already  observed,  between  six- 
teen and  seventeen  thousand  florins ;  each  last  of  herrinsrs 
contains  twelve  tons,  and  each  ton  about  eight  hundred 
herrings :  the  whole  lading  then  of  the  buss  amounts  to 
about  3S0  tons;  and  if  each  herring  be  estimated  at  half  a 
stiver  (i.  e.  twenty  florins  the  ton),  the  amount  will  be 
7600  florins,  which  multiplied  by  three  voyages  yields  a 
sum  total  of  20,800  ;  from  which  17000  florins  beino;  de- 
ducted for  prime  cost,  a  surplus  remains  of  5S00  florins  Ibr 
each  buss,  all  net  profit : 

Which  multiplied  bv  I60,  the  number  of  busses  yearly 
sent  out  to  the  fishery,  yields  little  short  of  a  miiiion  of 
florins. 

Let  us  in  the  second  place  examine,  with  what  instni- 
ments,  and  after  what  manner,  this  amazina  quantity  of 
herrings  is  taken  as  soon  as  the  busses  are  ail  assembled. 
They  take  their  course  from  Shetland,  N.  N.  E.  and  cast 
the  nets  off  Fairhill  on  St.  .John's  night,  the  25th  of  June, 
after  midnight.  The  fishery  is  always  carried  on  at  night, 
as  well  to  obviate  the  inconvenience  of  the  fi?h  discovering 

the 
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the  nets;,  as  also  to  entice  them  by  the  light  of  tlie  Innterns, 
of  which  they  are  foiul,  and  towards  which  they  make. 
Mr.  Spon,  in  his  Travels  iliroiigh  Italy,  makes  mention  of  a 
similar  ai  tillce  used  bv  the  lishers  on  the  coast  of  Dalmatia  ; 
they  carry  lanterns  in  order  to  entice  the  sardines,  which  arc 
there  in  oreat  abundance. 

The  nets  are  very  long,  consisting  of  fifty  or  sixty  webs, 
fortified  with  narrow  net  meshes,  in  order  that  the  herring 
may  be  entangled  bv  his  gills,     'i'he  mouth  of  the  net  may 
be  fortified  with  good  hemp,  or  strong  Persian  silk,  as  being 
piorc  durable  than  hemp,    l)eing  capable  of  holding  good 
three  years  :    moreover  they  are  tanned,  or  coloured  brown 
with  smoke,  that  they  may  be  the  less  perceptible  by  the 
fish.     The  nets   are  thrown  out  at  sun-set,  betwixt  two 
busses,  which,  on  account  t)f  their  size,  require  much  time 
and  labour.     They  are  fastened,  and  buoyed  up  with  casks 
to  prevent  sinking,  which  serve  as  a  distinguishing  mark, 
and  also,  by  reason  of  their  weight,  instead  of  an  anchor. 
To  prevent  them  from  getting  entangled    in    one   another, 
the  busses  should  be  so  arranged  that  each  may  preserve  its 
nets  free.     During  night  the  lishes  run  into  the  nets  spread 
out  for  them,  and  about  five  or  six  in  the  morning  they  are 
hauled   up.      This  labour  will   give  full   employment  for 
three  hours,   as  the  take  is  com'monly  from  three  to  ten 
lasts,  and  sometimes  even  fourteen  lasts.     The  day  is  taken 
lip  in  dressing  the  fish  :   they  begin  the  operation  hy  cutting 
out  the  gills,  as  those  parts  are  liable  to  speedy  putrefaction  : 
they  are  then  put  into  barrels  and  salted  :   all  that  are  taken 
under  five  lasts  are  thus   prepared  for  the  market.     The 
overplus,  which  they  call  staberSy  are  also  gilled,  lightly 
paked,  and  thrown  into  boats  to  be  sent  ashore  after  the 
first  salting,     'i'he  herrings  are  left  on  deck  throughout  the 
following  niiiht.     On  the  second  morning  they   are  pro- 
perly packed,  and  the  barrels,  being  filled  up,  are  placed  in 
the  hold.   In  the  beginning  a  part  of  the  take  is  sent  ashore 
in  the  lighters  called  jaagers.     When  the  herrings  are  fully 
cured,  the  buss  herself  goes  towards  land,  discharges  her 
freight,  and  ia\s  in  provision  for  a  second  expedition.     As 
experience  has  taught,  that  herrings  caught  at  certain  sca- 
.i>ons  keep  longest  and  are  best  for  use,   the  time  for  begin- 
ning the  fishery  is  fixed  by  law.     Jk-tore  the  i.'5th  of  .lune, 
ftll  masters  of  fishing   smacks,   previous  to  their  departure 
i'rom  Holland,  are  bound  (jver  not  to  trespass  this  ordinance, 
and  at  their  return  are  obliged  to  declare  upon  oath,  that 
they  have  not,  by  their  own  deeds  or  bv  the  ministry  of 
olhersp  contravened  the  law.    Testimonials  of  this  are  given 

to 
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to  each  fehip,  marked  with  the  place  of  dcstinatiorij  to  the 
end  that  none  be  deceived,  or  the  trade  snflcr  by  improper 
goods.  The  place  of  the  fishery  changes  with  the  seasons. 
From  St.  .John's  to  St.  James's,  i.  e.  from  the  94th  oc 
June  to  tlic  25th  of  .Tuly^  the  seat  of  the  fishery  is  between 
Fairhill  and  Shetland ;  during  this  period  herrings  of  the 
best  quality  are  tak'cn  :  from  St.  .lames's  day  to  the  1-lth  of 
September,  the  pursuit  is  carried  on  to  the  north  of  Scot- 
land, and  from  thence  to  the  25ih  of  November,  along  the 
coasts  of  Yarmouth  and  Norfolk.  All  the  herrings  taken 
the  first  three  weeks  after  the  25th  of  .Tune  are  cwed 
and  packed  up  together^  unsoned,  and  sent  to  Holland 
by  swift-sailing  vessels  called  jaagers,  after  which  ali 
the  herrings  taken  are  carefully  sorted  and  separated  into 
three  divisions ;  maatijes  herrings.  Hill,  and  shotten  her- 
rings, which  are  all  separately  cured  and  packed  up  in  di- 
stinct barrels- 

In  the  maatijes  lierrings  is  found  neither  roe  nor  milt. 
They  are  very  fat  and  palatable,  but  do  not  keep  well.  FuH 
herrings  arc  those  that  are  full  of  milt  or  roe,  and  in  their 
most  perfect  state :  this  sort  is  fittest  for  market  and  pre 
servation.  The  third  sort  consists  of  such  as  having 
cast  their  spawn  or  roe  are  spent,  or  are  on  the  point  of 
spending; :  this  last  sort  is  inferior  in  quality,  and  cannot  be 
kept  so  long  as  the  former,  or  full  herrings. 

The  lading  of  the  busses  on  their  return  to  Holland  con- 
sists of  those  three  sorts,  which  are  again  inspected,  packed, 
and  salted  afresh,  before  thev  are  sent  to  any  foreign  mar- 
ket. By  this  fresh  packing  fourteen  sea  barrels  are  reduced 
to  twelve,  which  make  up  a  last.  In  order  to  bring  this 
branch  of  commerce  to  a  flourishing  state,  the  sfovernmcnts 
of  this  and  many  other  countries  have  made  sundry  regula- 
tions concerning  the  manner  of  cutting  out  the  gills,  salt- 
ing,  and  packing. 

The  English  have  always  looked  on  the  commerce  of 
Holland  with  an  eye  of  envy,  which  often  bursts  out  into 
open  acts  of  violence,  never  om.itting  any  opportunity  of 
distmbing,  and,  if  p'js?ible,  of  ruining  our  herrmof  fisheries; 
the  more  so  as  Dutch  herrings  have  alv.ays  had  the  pre- 
ference of  the  English,  as  well  as  of  those  of  every  other 
nation.  In  order  to  cut  oft'  all  pretext  of  quarrel,  our 
fishers  are  forbidden  to  cast  their  nets  within  ten  miles  of 
the  English  shore;  which  prohibition  is  the  less  detrimental 
to  the  fishery,  as  herrings  of  the  best  quality  are  taken  at 
such  a  distance  from  the  shore. 

Those  which  come  into  the  bays  of  Norway,  Shetland, 
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and  Ireland,  being  of  an  inferior  quality,  are  le?5  fit  for 
preservation  or  salting ;  for  which  reason  it  is  forbidden  by 
an  ordinance,  dated  l  QlO,  to  take  auv  lierrings  at  the  fore- 
mentioned  places.  Among  the  regulations  that  have  been 
made  for  the  support  of  the  herring  lishery,  the  following 
are  the  principal  ones. 

The  appointment  of  a  hearmeestcr,  or  overseer,  at  all 
the  landing  places  vvdiere  herrings  arc  brought  in,  to  take 
strict  care  that  the  herrings  should  get  a  second  salting  and 
packing  :  to  him  is  also  intrusted  the  inspection  of  the  salt 
and  -coopers'  v.ork,  or  barrels  in  which  they  are  packed. 
Their  province  is  in  a  special  manner  to  prevent  foreign 
herrings  bemg  mixed  with  our  own  (in  case  any  foreign 
cargoes  arrive),  and  to  have  the  barrel  branded  with  such 
marks  as  may  prevent  a  mistake  on  this  head,  that  our 
trade  may  not  sufier  from  the  quality  of  such  fish. 

2dlv. — He  is  to  take  care  that  all  damaged  herrings  or  of 
bad  quality,  e.  g.  such  as  take  sick  after  having  cast  their 
fry,  or  on  the  eve  of  doing  it,  in  a  word,  unmerchantable, 
be  thrown  aside  in  the  packing,  lest  such  bad  fish  corrupt 
the  sound,  or  give  them  a  bad  flavour.  That,  moreover, 
tlie  fish  be  properly  salted  and  packed. — sdly.  That  the 
masters  and  crew  of  one  buss  do  not  put  any  hindrance  in 
the  way  of  another.  In  case  they  were  unlucky,  or  could 
not  succeed  where  they  had  cast  nets,  they  must  not  re- 
move to  the  ground  of  others  to  disturb  their  operations, 
nor  damage  their  nets,  boats,  or  other  implements  :  in  case 
they  do,  they  must  make  good  the  damage.  No  buss  em- 
ployed in  the  fishery  can  be  sold  to  foreigners,  or  hired  out 
to  them  for  the  purposes  of  fishing.  4thly. — That  the  said 
overseer  do  inspect  all  the  barrels  before  they  are  taken  on 
board  the  bu^^ses,  reject  such  as  shall  appear  unfit,  and 
mark  such  as  he  approves  with  tiie  name  of  the  cooper,  and 
his  place  of  residence ;  aRer  having  exaiuiued  the  quality 
of  the  timber,  construction,  hoops,  8cc.  &:c.  5thly. — He 
shall  not  suffer  any  buss  out  on  the  fishery  before  the  24th 
cf  June,  and  he  shall  require  a  declaration  upon  oath,  be- 
fore any  of  the  herrings  are  landed,  that  there  are  none 
abroad  taken  before  that  period. 

6thlv. — He  must  take  care  that  in  salting  herrings  a  di- 
stinction should  be  made.  Thus,  for  exanqile,  the  herrings 
taken  between  St.  John's  and  St.  .lanics's  day  shall  be 
salted  with  coarse  and  chosen  salt.  Those  taken  from  St. 
James's  day  to  the  14th  of  September  must  be  packed  up 
with  the  best  fine  salt.  No  herrings  can  be  packed  except 
such  as  arc  taken  from  the  14th  of  July  to  the  1st  of  Janu- 
ary. 
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srv.  Each  sort  to  be  packed  up  separately  in  barrels  pro- 
perlv  filled  up,  stopped,  hooped,  &c.  Lastly. — No  hcrnngs 
can  be  sold  or  brought  to  market  in  tliis  country  that  ure 
not  picked  and  sorted  in  the  ioUo'.ving  manner.  By  this 
sorting  and  marking,  the  difierent  kinds  of  herrings,  and 
the  time  thev  were  taken,  are  discriminated  and  named  ac- 
cordingly. Thus  are  to  be  met  with  in  the  market,  St. 
John's  herrings,  S.t  James's  herrings,  St.  Bartholomew's 
herrings — none  but  these  can  be  packed.  The  take  of  St. 
John  is  sent  ashore  in  licrhters,  in  order  to  be  sold  immedi- 
ately for  consumption.  The  St.  James's  herrings  undergo 
a  second  packing,  are  reduced  from  fourteen  barrels  to 
twelve,  then  marked  by  the  overseers  :  these  are  sent  off 
in  a  commercial  way. 

The  take  of  St.  Bartholomew,  the  25th  of  August,  arc 
marked  with  the  arms  of  the  city,  and  commonly  sent  to 
Cologne  in  Germany.  The  take  of  the  1-ith  of  September 
are  hkcvvisc  marked  with  the  arms  of  the  city^  and  sent  o-e- 
nerally  to  Rouen  in  Normandy  :  they  are  not  marked  until 
they  have  remained  in  the  first  pickle  eight  or  ten  days. 
Lastly.— They  must  have  rem.aincd  in  salt  ten  davs. before 
they  can  be  sold.  No  Scotch  or  other  foreign  herrings  can 
be  w orked,  cured,  and  packed,  as  if  they  \\ere  Dutch  :  they 
may  be  simplv  packed  up  in  barrels  without  any  stamp. 
The  precaution  on  this  head  is  carried  so  far,  that  no  empty 
barrels  of  ours,  marked  as  above,  can  be  exported  to  any 
other  cotmtry.  This  extract  of  regulations  concerning  the 
important  commerce  of  the  herring  fishery,  possessed  as 
well  by  the  States  General  as  by  the  states  of  the  province 
of  Holland,  is  drawn  from,  the  Great  Placart  book,  from 
the  treaty  with  the  citv  of  Hamburgh,  from  the  bock  of 
Ilandvoestcn,  all  which  the  reader  must  examine,  if  he  re- 
quires a  more  exact  knowledge  of  the  matter. 

We  have  said  above,  that  the  inspection  of  the  curing, 
packing,  See.  is  intrusted  to  overseers,  who  are  appointed 
by  government,  and  take  up  their  residence  conveniently 
to  the  harbours,  or  place  wiiere  the  business  is  going  for- 
ward. 

Lhave  said  already,  and  the  comm.on  suffrage  of  all  na- 
tions confirms  it,  that  the  Dutch  herrings  are  the  best.  No 
other  cause  can  be  assigned  for  this  general  preference,  than 
the  scrupulous  adherence  to  the  regulations  and  provisions 
just  now  mentioned,  it  being  by  no  means  true,  that  the 
art  of  curing,  salting,  and  packing  herrings  is  confined  to 
the  Dutch  alone.  Other  nations  aie  as  expert  at  doing  all 
that  as  we  can  be;  but  in  no  other  country  is  so  nmch  at- 
tention 
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tcntion  paid  to  this  branch  of  commerce  as  in  our  republic, 
which  is  of  so  much  the  greater  consequence  to  our  state, 
as  the  necessary  expenses  of  stores  and  fitting  for  the  whale 
fishery  are  almost  all  defrayed  from  the  profits  of  it.  As 
long  as  these  wise  ordinances  and  regulations  are  punctu- 
ally observed,  and  no  breach  of  them  allowed,  notwith- 
standing the  high  wages,  which  may  be  considered  as  one 
cause  of  its  decline^  it  may  still  flourish. 


VI  r.  On  the  Boiling  Point  of'  Merairy,  and  the  Fixing 
Points  of  Lead  and  Tin.  By  Mr.  James  Cuichton, 
of  Glasgow*. 

To  Mr.  Tillock. 

T     ^^^^ 

Jl  have  to  request  that  you  will  correct  a  small  error  in  the 

account  of  my  thermometer,  inserted  in   number  LVIII, 

(p.  147).     The  bar  is  composed  not  of  iron  and  zinc,  as 

printed  by  mistake,  but  of  steel  and  zinc.     The  engraver 

has  also  made  the  scale  to  read  from  right  to  left,  instead  of 

the  contrary  ;  but  this  is  not  material. 

I  have  it  now  in  my  power  to  send  you  the  residts  of  a 
number  of  interesting  experiments  respecting  the  boiling 
point  of  mercury,  and  the  fixing  points  of  lead  and  tin,  which 
I  think  may  answer  some  important  purposes  to  the  philo- 
sophical world.  A  detail  of  all  the  steps  followed,  which 
were  similar  to  those  stated  in  my  last  communication, 
would  only  take  up  time  unnecessarily. 

The  steady  uniform  point  at  which  block-tin  fixes  sur- 
passes my  expectations,  and  is  far  more  determinate  than 
that  of  water.  Lead  has  not,  like  tin,  the  property  of  in- 
stantly depressing  and  as  instantaneously  raising  the  ther- 
mometer at  the  moment  of  congelation. 

Having  had  occasion,  in  constructing  some  very  high- 
ranged  thermometers,  to  take  for  the  j)urpose  of  graduation 
some  point  much  higher  than  that  of  boiling  wai(y,  as  in 
prolonging  a  scale  to  500  or  600"  from  so  comparatively 
contracted  a  scale,  errors  must  unavoidably  be  introduced, 
1  had  recourse  to  the  writings  of  the  most  respected  British 
and  foreign  chemists,  to  find  from  them  the  fixing  points 
of  lead  and  tin.  In  this  search  I  was  greatly  disappointed, 
for  they  do  not  agree  amongst  themselves,  varying  so  much 
as  30,  40,  sometimes  70  degrees.  Besides,  having  good 
teason  to  suspect  that  none  of  them  were  near  Uic  truth,  I 


*  Cummunicarcd  by  the  Author. 
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resolved  to  determine  the  fact  by  actual  and  careful  experi- 
ments, the  results  of  which  were  so  different  from  what 
have  been  received,  that  I  think  myself  called  upon  to  state 
them. 

In  order  to  obtain  the  more  certainty,  I  made  on  purpose 
three  accurate  thermometers,  on  which  I  could  perfectly 
rely ;  and  from  their  agreements  I  can  with  confidence  say 
that  mercury  boils  at  QoQ"^,  lead  fixes  at  612°,  and  tin  at 
442°; — their  specific  gravities  being  respectively  thus  :  mer- 
cury 13,568,  lead  11,346,  tin  7,278,  taken  in  distilled 
water  at  62°.  The  gravities  attributed  to  them  by  authors 
arc  nearly  the  same  ;  which  is  so  far  satisfying. 

When  the  experiments  were  made  the  barometer  stood  at 
ey3,  24  feet  above  the  sea. 

James  Crichto.v. 


VIII.  On  the  ?iew  Planet  Pallas.  Bij  Baron  Von  Zach. 

JL  HE  proofs  on  which  the  improvement  of  our  astronomy, 
both  theoretical  and  practical,  is  at  present  founded,  can- 
not be  more  conclusive ;  and  the  triumph  which  this  sci- 
ence has  obtained,  even  in  the  eyes  of  the  public  in  gene- 
ral, cannot  be  greater  than  it  is  at  present  by  the  re-appear- 
ance of  Pallas. 

This  small  planet,  after  its  discovery  last  year  by  Dr. 
Olbers,  was  scarcely  observed  four  months  when  it  ap- 
proached so  near  the  solar  ravs  as  to  become  lost  in  them ; 
and  having  now  emerged  from  them,  after  being  invisible 
for  six  months,  it  has  been  again  found,  like 'a  small  point, 
hardly  perceptible,  among  myriads  of  worlds,  and  exactly 
in  the  spot  where  its  place  was  announced  by  theory.  To 
this  new  discovery  of  the  re-appearance  of  Pallas,  the  great- 
est possible  physical  and  intellectual  powers  of  man  have 
contributed. 

On  the  18th  of  February,  about  14'-  50',  Harding,  that 
expert  observer  of  LiHentiial,  was  so  fortunate  as  to  find 
again  Pallas,  exactly  in  the  place  where  it  ought  to  be  ac- 
cording to  the  calculations  of  Dr.  Gauss,  inserted  in  the 
Monatliche  Correspondenz  for  December  180-2.  The  fol- 
lowing night  he  had  the  pleasure  to  ascertain  its  exist- 
ence in  the  most  satisfactoiy  manner.  On  the  15th  of 
February,  about  15**,  he  found  it  nearly  over  No.  36  of 
Poniatowsky's  Bull,  as  a  small  star  of  the  12th  or  13th 
masrnitude,  and  knew  it  to  be  the  planet,  as  he  had  observed 

Vol.  X\'i.  No.  61.  D      '  very 
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vcnv  accurately  the  night  before  No.  36  and  the  surrounding 
utars  3  but  now  saw  a  star  in  a  place  where  24  hour?  before 
none  was  visible.  The  next  night  this  luminous  point  had 
moved  as  theorv  requli'ed^  and  on  the  20th  of  February, 
about  15'^  so'  13'"  mean  time,  had  advanced  53  seconds  from 
No.  36  of  the  Bull,  against  which  he  saw  it  on  the  15lh  of 
February. 

Mr.  Harding  had  the  goodness  to  communicate  to  us  im- 
mediately his  important  discovery.  He  informed  us  in  his 
letters  tliat  he  was  not  able  to  distinguish  this  planet  with 
a  three  feet  achromatic  telescope,  through  which  stars  of 
the  eleventh  magnitude  were  clearly  seen.  Dr.  O'bers,  who 
on  the  21st  of  February  had  the  pleasure  of  again  seeing  his 
planet,  wrote  to  us  that  he  could  distinguish  Pallas  very  di- 
stinctly with  a  five  feet  telescope  by  DoUond  ;  but  at  that 
time  he  considered  it  equal  to  a  star  of  the  twelfth  or  thir- 
teenth magnitude,  and  its  light  equal  to  that  of  the  fourth 
satellite  of  Saturn. 

Dr.  Ciauss  therefore,  in  the  same  manner  as  last  year  in 
regard  to  Pallas,  is  entitled  to  the  greatest  praise,  and  de- 
sei-ves  our  warmest  thanks  for  the  wtjnderful  accuracy  of  his 
calculation,  by  the  correspondence  of  which  alone  it  was 
possible  to  discover  again  this  planet  among  the  innumera- 
ble host  of  telescopic  stars.  "  Had  there  been  an  error  of 
only  from  30  to  40  minutes,"  says  Mr.  Harding,  "  in  the 
calculations  of  Dr.  Gauss,  1  much  doubt  whether  I  should 
have  been  able  to  discover  Pallas  again." 

In  the  MonatUcJw  Correipondcnz  for  the  month  of  March, 
page  277,  we  estimated  the  real  apparent  magnitude  of 
Pallas,  on  its  first  re-appearance,  to  be  equal  to  a  star  of  the 
twelfth  magnitude,  and  this  conjecture  has  been  found  to 
be  confirmed.  Tn  that  number  we  gave  Harding's  chart  of 
the  probable  orbit  of  this  planet,  in  order  to  facilitate  the 
finding  of  it,  and  this  chart  is  now  found  to  be  its  actual 
orbit ;  for  the  difference  between  the  calculations  and  the 
obscrvaticms  hitherto  made  is  so  small,  that  it  is  not  per- 
ceptible on  our  chart,  though  constructed  on  a  vcrv  large 
scale,  and  nearly  four  times  as  great  as  that  employed  by 
Professor  Bode  for  his  celestial  atlas.  By  the  help  of  these 
(harts,  and  the  calculation  (jf  the  orbit  of  this  planet  given 
in  tlve  Monatlic/ie  Correspondenz  for  December  1802,  it  will 
be  possible,  even  without  knowing  that  this  calculation  cor- 
respund^.  within  two  minutes  wiih  observation  of  the  hea- 
vens, to  find  Pallas  at  all  timtjs  when  scarciied  for  with  good 
telescopes. 

Mr. 
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!Mr.  Harding's  two  observations  of  the  right  ascension 
were  as  follow : 


1603. 

Ml-  in  time  i:t 
Lilienrhal. 

A.R.  ? 

Feb. 20 

21 

1 

KV'    30'    13'' 

17      Oil 

272    38     27 
272    50     29 

Dr.  Olbers  also,  who  possesses  a  wonderful  dexterity  in 
ob3erving  with  the  circle  micrometer,  has  hitherto  been  able 
to  obtain  only  two  observations.  This  excellent  observ^er, 
in  a  letter  dated  February  23d,  says,  "  I  find  observations  of 
Pallas  very  difficult,  on  account  of  its  faint  light,  and  there- 
fore they  are  not  very  accurate.  The  declination,  in  parti- 
cular, is  somewhat  doubtful.  In  the  place  where  Pallas 
ought  to  have  stood  on  the  23d  of  February  there  were  four 
small  telescopic  stars,  among  whieh  I  however  discovered 
Pallas  as  the  brightest.  On  the  23d  of  February,  at  lo''  ig' 
2  i''  mean  time,  after  six  comparisons  with  No.  42  of  Po- 
niatowsky's  Bull,  the  planet  followed  this  star  2'  13-3"  ia 
time. 

These  two  observations  are  as  follow;  but  Dr.  Olbers 
still  gives  the  declination  as  very  doubtful : 
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Xo.  36  Pon.  Bull. 
Xo.  42 


Dr.  Olbers,  in  a  letter  dated  March  sd,  says,  '^  The  wea- 
ther has  been  very  unfavourable  for  obser\'ing  Pallas.  Nei- 
ther Harding  nor  I  have  t>een  able  to  see  it  again,  on  account 
of  the  cloudy  state  of  the  atmosphere ;  and  as  it  is  now 
moon-light,  it  will  again  be  lost  for  some  time."  The  in- 
defatigable Dr.  Gauss,  however,  could  not  withstand  the 
great  desire  he  had  to  undertake  an  improvement  of  the  ele- 
ments, intending  at  a  future  opportunity  to  correct  them 
still  further  from  n-ew  observations. 

These  six  new  elements  are  as  follow  : 

lupockmeridiaucf  Seeberg  1602  -  -   143=*    28'    17*2'' 
Noon  1503    -  -   221      23      54-0 
D  2  Greater 
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Greater  seitii-axis      -  *  -  -  -       -  _  0'4426l 60 

Daily  tropical  motion  -------     76f)-4l6l'' 

Eccentricity    -----------     o--2io6\g 

Dist.  from  the  sun  1803 301"    24'    13" 

Ascending  nodes     1  SOS  stationary  -   172     28       8 
Inclination  of  the  orbit   ------     34     38     19-8 

A  comparison  of  these  elements  with  the  preceding  ob- 
servations shows  that  the  difference  is  very  small. 
For  the  observations  of  Dr.  Olbers  give  : 
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IX.  On  the  Management  and  improvement  by  Tillage  of 
strong  wet  Loains  in  ichlch  the  CUnj  greatly  predumi- 
vaias*4 

XTIere  again  I  can  meet  the  wishes  of  the  Board,  and  give 
them  the  information  they  require  from  actual  experiment, 
knd  on  a  very  large  scale.  Iliis  soil,  of  which  there  aro 
thousands  of  acres  in  Suffolk,  is  in  that  district  called  clayj 
but  I  believe  there  is  no  pure  clay  in  that  county.  The 
lands  having  a  greater  or  smaller  portion  of  calcareous  mat- 
ter in  them,  are  consequcntlv  of  a  better  quality  than  the 
clays  in  Surrey  and  Sussex,  though  they  were  in  no  higher 
repute  until  within  these  twenty  years.  A  manor  farm  near 
Eye  was  offered  for  sale  about  fifteen  years  since,  when  I 
purchased  it,  much  against  the  inclination  of  my  friaids, 
who  joined  in  the  general  cry  of  the  farmers,  and  pro- 
nounced the  lands  the  poorest  that  ever  crow  flew  over. 
This  did  not  discourage  me.  I  found  a  proportion  of  cal- 
careous earth  intermixed  with  the  clay  on  the  surtace,  and 
at  two  and  three  feet  below  the  surface  a  stratum  of  fine 
marl  in  almost  every  field.  The  estate  was  so  depreciated 
that  1  did  not  attempt  to  let  it.  Of  the  two  hundred  and 
ihirty-fivc  acres,  of  which  the  whole  consisted,  the  major 
pari  was  old  sour  grass  lands,  fidl  of  water  quitch,  over- 
run with  thick  and  white  thorn,  bushes,  and  pollard  trees. 
I  began  my  operations  by  grubbing  the  thorns  and  trees, 

*  From  Mr.  Close's  paper  publiiiicd  in  the  Communications  to  the 
Bcird  of  Agriculture,  vol.  iii.  part  i, 
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levelling  all  the  old  fences,  and  filling  up  the  ditches  where 
they  formed  inconvenient  angles  and  corners.  Then  the 
fields  were  squared;  new  ditches  cut,  four  feet  and  a  half 
wide  at  the  top,  one  at  the  bottom,  and  three  feet  six  inches 
deep,  and  planted  with  white  thorn :  expense  per  rod  two 
shillings  and  tjiree  pence,  exclusive  of  white  thorn  and 
bushes.  Drains  were  then  drawn  out  as  deep  as  possible  by 
the  plough,  dug  with  the  conmion  spade  ten  inches,  then 
with  a  narrow  spade  ten  inches*,  and  with  a  small  grip- 
ping spade  fourteen  inches,  filling  the  latter  trench  with 
hauhn,  and  putting  bushes  on  the  top  of  it,  covering  the 
whole  with  mould.  Heath,  where  it  can  be  procured,  is 
preferable.  Expense  per  score  yards  four  shillings  and  six 
pence.  Marl  pits  were  then  opened,  when  possible,  at  the 
point  where  four  of  these  new  ditches  met,  by  which  the 
distance  of  carting  v»as  reduced ;  and  with  a  few  posts  and 
rails  the  fences  were  made  good,  and  a  permanent  pond  of 
water  sccvired  to  each  field,  after  the  marl  carting  was 
finished.  Eighty  loads  vvas  the  quantity  per  acre,  at  two 
pounds  twelve  shillings  and  six  pence  per  hundred  loads. 

This  marl  was  spread  on  the  old  sour  ffrass,  and.  left  to 
be  pulverized  by  the  winter's  frost,  and  incorporated  with 
the  surface  by  the  feet  of  the  cattle  and  sheep.  Early  in  the 
spring  the  lands,  thus  prepared,  received  one  clean  deep 
ploughing,  and  were  drilled  with  oats  ;  produce  about  thir- 
teen quarters  per  acre.  The  second  year  drilled  with  peas  j 
produce  seven  quarters  and  a  half  per  acre :  ever  since 
which  time  thev  have  been  cropped  ree'ularly,  and  the  pro- 
duce has  been  inmiense.  That  the  Board  may  form  an  ac- 
curate idea  of  the  advantage  derived  from  converting  these 
old  grass  lands  into  tillage,  I  shall  state  the  value  of  the 
farm  per  annum  when  I  purchased  it,  and  ths  money  I 
gave  for  it ;  then  the  sum  I  received  for  my  improven)ents ; 
the  rent  at  which  I  let  it  on  a  twenty-one  years'  lease;  and 
the  price  I  received  for  it  when  sold.  There  were  two  hundred 
and  thirtv-five  acres,  valued  at  one  hundred  and  twenty 
pounds  per  annum,  (the  tenant  pa)Ing  twenty  pounds  a  year 
land  tax)  and  the  price  I  paid  for  it  three  thousand  three 
hundred  pounds,  I  received  for  my  improvements,  of  the 
tenant  five  hundred  pounds,  besides  three  hundred  and  fifty 
pounds  which  the  old  pollard  trees  sold  for ;  let  the  farm 
for  two  hundred  and  twenty  pounds,  the  tenant  paying 
twenty  pounds  a  year  land  tax,  and  covenanting  to  keep  all 

*  In  the  old  grass  lands  the  sod  was  reversed  and  placed  over  to  the 
bouom  drain,  which  formed  an  eflfcctual  covering. 
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the  buildings,  &c.  in  perfect  repair.  I  then  sold  it  for  six 
thousand  five  hundred  pounds.  The  gross  produce  per 
acre  of  these  old  sour  grass  lands  could  not  exceed  twenty 
shillings;  and  little  or  nothing  was  expended  on  productive 
labour.  Ever  since  they  have  been  converted  into  tillage 
double  the  former  gross  income  must  have  been  expenci*4 
for  labour,  and  the  aggregate  produce  at  least  fix  pounds 
and  six  shillings  on  every  acre,  includini^  the  whole  rotu-^ 
lion  of  crops.  You  have  here,  gentlemen,  one  .strong 
proof  of  the  utility  of  converting  certain  portions  of  grass 
lands  into  tillage.  This  farm  is  now  in  such  a  high  state  of 
cultivation,  that  any  part  of  it  might  be  converted  into  mea- 
dow land  by  the  mode  recommended  in  my  former  chapter, 
and  would  be  worth  two  pounds  per  acre,  as  I  shall  demon- 
strate from  actual  experiments  on  rather  inferior,  though 
somewliat  similar,  soils. 

When  first  I  became  rector  of in  the  county  of 

......  there  were  two  fields  of  fifteen  acres  much  impo- 
verished by  constant  cropping  and  tillage,  valued  in  that 
state  at  sixteen  shillings  per  acre;  sort  a  strong  loam,  and 
very  wet.  These  fields  I  drained,  to  take  off  the  surface 
water,  as  recommended  in  mv  first  chapter;  then  fallov.td 
and  dressed  them,  sowing  the  hay  seeds,  &:c.  in  August. 
The  produce  the  first  year,  v.'as  estimated  bv  many  farmers 
at  four  tons  per  acre;  it  was  so  stout  that  the  mowers  had 
double  their  usual  wages,  and  it  was  impossible  to  spread  it 
on  the  land.  I  have  ever  since,  viz.  for  eisiht  or  nine  years, 
let  these  lands  at  two  pounds  two  shillings  per  acre.  A& 
the  tenants  have  been  frequently  changed,  the  lands  have 
been  mown  almost  every  year,  and  are  now  somewhat  ex- 
hausted, but  may  be  made  as  good  as  ever  bv  a  dressing, 
and  by  being  fed  with  sheep  one  summer;  or,  if  ploughed^ 
would  produce  abundant  crops  for  eight  or  ten  vears,  and 
might  then  be  converted  into  meadow  by  the  process  I 
have  before  recommended  :  the  coiu^se  of  crops  will  be 
found  at  the  end  of  this  essav  as  best  adapted  to  cbved 
loams.  By  the  mode  of  croppinir  there  recommended,  a 
farmer  may  continue  sowing  wh<nt  in  any  season.  If  too 
wet  to  work  his  pea,  bean,  or  vetch  land,  his  clover  lands 
will  be  in  order;  if  too  dry  for  the  latter,  the  former  will 
work  well,  and  he  may  be  sure  of  putting  in  his  seed  in 
good  time.  It  will  be  obvious,  that  w  hen  clover  is  sown 
with  the  spring  corn,  the  throe  feet  ridges,  on  which  the 
turnips  or  cabbages  grew,  must  bo  le\o|li.d,  and  five  or  ten 
feet  ridges  formed.  The  clover  seed  shouhl  be  sown  imme- 
diately biforc  tJic  last  horsc-hccing".     I  c.ald  bring  proofs 
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ad  infinitum  to  demonstrate  the  folly  of  old  grass  lands  to 
remain  untilled,  midcr  the  foolish  idea  of  not  impoverish- 
ing the  land.  So  far  from  being  improved  by  such  a  state 
of  rest,  the  lands,  by  being  saturated  with  stagnant  water, 
become  worse  and  \\()rse  every  year;  and  one  hundred  acres 
in  this  state,  at  seven  shillinos  and  six  pence  per  acre,  would 
starve  the  tenant  and  his  cattle,  bring  a  very  poor  rent  to 
the  landlord,  and  produce  nothing  to  the  public.  Under  the 
management  I  have  recommended,  the  income  of  the  land- 
lord may  be  nearly  tripled,  and  the  produce  to  the  tenant 
and  the  public  increasea  in  a  tenfold  degree.  But  I  will,  as 
the  Board  requires,  substantiate  these  assertions  by  further 
experinients  made  under  mv  direction  on  some  lands  in 
Sussex,  belonging  to  his  grace  the  duke  of  l^ichmond, 
and  on  others  m  Suftolk,  the  property  of  lord  Rous.  Or.e 
will  be  an  additional  proof  of  the  utility  of  breaking  up  old 
eour  grass  lands ;  the  other,  of  the  advantage  of  restoring 
lands  exhausted  by  constant  tillage  into  good  and  produc- 
tive meadows.  It  may  be  necessary  to  say,  that  I  applied 
to  mv  two  noble  friends  for  an  account  of  the  follov/ing  ex- 
periments, and  received  pernnssion  to  transmit  them  to  the 
Board.  The  farm  of  lord  Rous  consisted  of  two  hundred 
acres  of  land,  half  of  which  was  old  sour  grass,  let  for 
ninety  pounds  a  year ;  but  previous  to  my  riding  over  it  w  iih 
his  lordship,  his  steward  had  valued  it  at  one  hundred  and 
fifty  pounds  a  year,  allowing  a  specific  number  of  acres  to 
be  broken  up  eveiy  year,  on  condition  that  the  tenant  laid 
down  with  hay  seed  an  e(]ual  number  of  acres  of  the  old 
arable  lands.  I  stated  to  lord  Rous,  that  he  could  not  have 
a  full  and  fair  rent  for  his  farm  under  covenants,  or  with- 
out allowing  the  whole  to  be  cleared,  ditched,  drained, 
marled,  and  ploughed,  except  about  ten  acres  near  the 
house.  To  these  conditions  he  readily,  and  from  convic- 
tion, acceded ;  and  I  valued  the  estate  (which  was  then  let 
at  ninety  pounds  a  year,  and  estimated  with  a  partial  privi- 
lege of  breaking  up  the  old  pastures  at  one  hundred  and 
fifty,)  at  two  hundred  and  twenty-five  pounds  ;  for  which 
sum  it  was  let  to  an  unexceptionable  tenant,  so  much  ap- 
proved of,  that  at  the  end  of  three  years,  before  he  had 
reaped  the  fruits  of  his  own  industry,  his  lordship  ofiered 
him  a  much  larger  occupation,  if  he  could  find  a  tenant  of 
character  to  repay  him  for  his  expensive  improvements. 
Several  candidates  offered,  out  of  which  lord  Rous  selected 
one  who  paid  the  outgoing  tenant  five  hundred  and  fifty 
pounds  for  his  ditching,  draining,  and  marling,  and  ex- 
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pcnded  about  two  hundred  more  in  similar  improvements. 
Precisely  the  same  system  was  adopted  by  these  spirited 
farmers  for  improving  these  lands,  as  I  have  before  given  the 
particulars  of  in  the  ac(tount  of  the  estate  I  purchased ;  and 
a  recapitulation  would  be  protracting  this  essay,  which  I 
wish  should  contain,  in  the  most  concise  and  plain  terms, 
as  great  a  mass  of  information  as  I  am  capable  of  furnish- 
ing. As  his  grace  the  duke  of  Richmond,  with  that  exact- 
ness which  marks  his  conduct  in  all  matters  of  business, 
has  furnished  me  with  an  account  of  his  experiment,  at- 
tested by  his  signature,  I  should  not  feel  myself  justified  in 
deviating  from  it,  even  in  form,  but  shall  transmit  it  in  the 
very  >A{ords  in  which  I  received  it :  "  I  do  certify,  that  some 
years  ago  above  fifty  acres  of  land  that  I  wished  to  convert 
from  tillage  into  pasture,  which  had  been  attempted  several 
times  by  the  common  mode  of  sowing  grass  seeds  with 
com,  without  success,  were  (after  two  years  successive  tur- 
nips fed  off)  sown  with  hay  seeds  in  a  very  large  proportion, 

in  August,  without  corn,  as  advised  by  the  Rev.  Mr. ; 

and  the  result  was,  two  crops  of  hay  the  first  year;  one  esti- 
mated at  two  tons  per  acre,  and  the  other  at  one  ton  and  a 
half.  The  land  has  since  been  dressed  with  old  mortar 
and  other  manures  occasionally,  and  the  permanent  im- 
provement on  the  value  of  the  land  is  estimated  to  amount 
to  at  least  fiften  shillings  per  acre*. 

"  Jan.  23,  iKoi.  (Signed)         '^  Richmond." 

These  experiments  exactly  correspond  in  their  result 
with  those  which  I  have  stated  from  my  own  practice ;  and 
being  made  in  diiTerent  situations,  they  seem  to  be  conclu- 
sive on  the  most  important  subjects  selected  by  the  Board 
as  objects  of  their  premiums.  The  characters  of  the  no- 
blemen under  the  sanction  of  whose  approbation  I  have 
given  you  the  particulars  of  the  two  last  experiments,  stand 
too  high  in  the  estimation  of  the  country  lor  honour,  vera- 
city, and  minute  exactness  in  every  transaction  of  the  least 
importance,  to  need  any  encomium  from  me.  For  the  par- 
ticular management  of  these  experiments  I  i^hall  refer  vou 
to  those  similar  ones  made  upon  mv  o\\  n  lands,  from  which 
no  variation  was  made  except  in  the  mode  of  draining  the 
duke  of  Richmond's  lands  ;  which,  to  the  best  of  my  recol- 
lection, were  made  with  bricks.  Though  the  query  re- 
.  ppecting  the  utility  of  draining  may  be  supposed  in  effect  to 

*  By  a  letter  previously  received  from  tlic  duke  of  Richmond,  his  grace 
informed  rat  thii  wiis  exactly  double  the  value  of  the  land. 
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be  answered  by  its  being  tlie  foundation  of  all  the  advan- 
tages which  1  have  so  minvxtely  detailed,  yet  I  must  urge 
the  necessity  of  this  operation  as  the  sine  qua  non  of  agri- 
cultural iniprovement ;  and  add,  that  though  the  particular 
method  of  surface-draining  strong  clays  and  of  clayey  loams, 
where  the  substratum  was  less  retentive  of  water,  has  proved 
both  cheap  and  effectual,  yet  in  all  bogs,  peats,  gravels,  or 
sands,  where  a  large  tract  of  land  may  be  made  firm  and 
dry  by  one  cut,  Mr.  Elkington's  mode  of  tapping  and  boring 
is  a  very  superior  method  of  effecting  this  necessary  and  pri- 
mary improvement.  Upon  rich  black  loams,  sandy  loams, 
good  deep  lands  with  a  chalky  substratum,  peats,  &c.  (all 
soils  capable  of  producingthe  natural  grasses  of  this  country) 
the  same  system  as  has  been  recommended  in  the  preceding 
experiments  will  be  found  effectual  for  converting  them 
into  meadows  or  pastures;  only  varying  the  rotation  of  crops 
according  to  the  table  at  the  end. 

Objections  to  sowing  Grasses  with  any  Crop  of  Corn,  ivhen  it 
is  recjnired  to  obtain  a  Meadow ;  and  a  comparative  Esti-- 
mate  of  the  two  Methods. 

Here  again  I  can  give  you,  my  Lord,  and  the  Board,  in- 
formation from  actual  experiment.  A  friend  of  mine  wished 
to  procure  a  good  meadow  or  pasture  around  his  house:  he 
fallowed  the  land  for  barley ;  but  the  spring  proving  wet, 
and  the  soil  being  a  strong  loam,  he  could  only  put  half  off 
it  in  order  for  that  crop,  which  was  sown,  and  laid  ^^  ith 
clover  and  rye  grass.  The  other  part  was  fallowed,  and 
sown  in  August  with  the  sweepings  of  hay  chambers,  as  I 
have  recommended.  The  barley  was  a  good  crop,  and  the 
clover  and  rye  grass  were  probably  equal  to  the  first  year's 
cut  of  hay.  The  second  year  the  artificial  grasses  began  to 
fail;  worse  the  third,  fourth,  and  fifth.  The  sixth  year,  after 
having  received  two  dressings,  the  spontaneous  product  of 
the  soil  began  to  give  a  fleece  over  the  surface  of  the  land. 
About  ten  years  after  these  lands  were  sown,  I  saw  this 
field,  when  the  part  sown  in  August  was  worth  at  least  fif- 
teen shillings  per  acre  more  than  the  part  which  had  been 
sown  with  artilicial  grasses  in  the  barlcv.  Thus  from  actual 
experiments,  numbers  of  which  I  could  adduce,  I  conclude 
that  sowing  the  sweepings  of  hay  chambers  in  August  is 
preferable  to  sowing  artificial  grasses  in  the  sprino-  with  any 
crop  of  corn.  Suppose  the  corn  worth  five  pounds  per  acre, 
the  difference  in  the  produce  of  hay  or  feed  in  the  second, 
third^  fourth,  and  fifth  years,  would  more  than  counterba- 
lance 
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lance  this;  and  the  proprietor  would  find  a  permanent  im- 
provement in  his  land  ot"  from  tiitcen  shillings  to  twenty 
shillings  per  acre  *. 

Many  object  to  sowing  such  rubbish  as  the  sweepings  of 
hay  chambers  produce;  and  I  wish  most  sincerclv  any  me- 
thod could  be  devised  tor  procuring  clean  seeds  ot"  our  best 
and  natural  meadow  grasses.  Jt  is  a  great  desideratum;  and 
premiums  to  eneourai^e  agriculturists  to  save  seeds  of  the 
t'ascues  and  poas,  &c.  and  tor  the  largest  quantity  of  land 
sown  with  these  seeds,  and  kept  distinct,  might  be  of  infi- 
nite service.  Until  this  can  be  etfected,  the  plan  I  have 
submitted  to  you,  my  lord,  appears  to  me  the  most  eligible. 
It  certainly  has  been  crowned  with  the  greatest  success. 
Sowing  rubbish  in  August  is  not  of  so  great  importance  as 
in  the  spring.  In  the  former  season  all  the  annual  seeds 
veii;etite;  and  if  the  beginning  of  the  winter  be  mild,  they 
will  blossom ;  but  they  cannot  perfect  their  seed,  and  the 
first  frost  destroys  them.  If  sown  in  the  spring,  they  ve- 
getate, bl<issom,  perfect  and  shed  their  seeds,  and  thus  stock 
the  land  with  ncj.xious  weeds.  The  facts  I  have  stated  must 
do  away  the  objections  to  sov/ing  i*ubbish.  It  is  immaterial 
what  you  sow,  if  you  do  but  obtain  an  abundant  crop,  and 
leave  your  land  clean  and  in  good  order.  Should  it,  how- 
ever, be  thought  propel'  to  sow  the  seeds  with  any  corn, 
barley  must  have  the  preference.  If  sown  with  oats,  and 
the  land  be  prepared  as  it  should  be,  viz.  in  high  tilth  and 
order,  the  oats  will  be  so  luxuriant  as  to  smother  and  de- 
stroy the  young  plants.  Lands  intended  for  grass  or  mea- 
dow cannot  be  in  too  high  a  state  of  cultivation.  The  per- 
manent improvement  in  the  intrinsic  value  of  the  land  will 
abimdantly  repay  almost  any  expense.  To  improve  the  soil 
with  this  view,  and  tlieii  to  exhaust  it  by  a  crop  of  corn  at 
the  tiB'se  of  sowing-  the  seeds,  appears  to  me  a  sure  method 
of  counte faceting  the  vei'y  object  in  view.  I  have  aK\avs 
advised  th^  landlord  to  provide  the  hay  seeds,  that  he  might 
be  sure,  not  only  of  the  quality,  but  that  the  quantity  shoidd 
he  sown,  indeed,  as  the  improvement  is  a  permanent  one, 
if  the  tenant  make  a  good  fallow  and  dress  the  land  will 
previous  to  sovi/ing  the  seeds,  or  directly  after  carting  the 
iiay,  he  does  his  proportion.  On  these  terms  1  have  per- 
mitted many  tenants  to  break  up  grass  lands,  on  their  cove- 

•  Had  the  barley  been  clril'.'-d,  liorsc-  and  Iiand-hoccl,  and  kept  pcr- 
fkicrljr  clean  until  July,  and  then  sown  vviih  the  common  li^y  seeds,  tlie 
o«ly  objection  to  the  plan  would  arise  from  exhausting  the  soil  by  a  crop, 
when  your  great  and  leaJing  object  is  to  m;tl;c  a  ptrmancnt   impro\^- 
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nanting  to  lay  them  again  in  a  specified  number  of  years, 
prepaiuig  tlie  land  by  a  complete  highly  pulverized  iailowv, 
and  sow  iiig  the  hay  and  other  seeds  of  the  landlord's  pro- 
curing, the  first  week  in  August :  and  after  the  first  crop  of 
hav  to  dress  the  lands  with  twenty  loads  of  good  dung,  or 
compost,  per  acre,  if  tlie  soil  was  of  such  a  quality  as  not 
absolutely  to  require  dressing  previous  to  sowmg  the  hay- 
seeds. A  dressmg  before  sowing,  or  after  carryujg  the  hay 
the  first  year,  is  absolutely  necessary. 

The  additional  rent,  must  be  regulated  by  the  quality  of 
the  land,  from  ten  shillings  per  acre  to  fifteen  and  tw  cnty 
shillings.  If  the  land  be  naturally  very  sterile,  ajul  dilficult 
to  till,  as  in  the  wilds  of  Sussex,  and  the  tenant  be  obliged, 
by  paring,  burning,  and  fallowing,  to  purchase  his  first  crop 
very  dearly,  no  additional  rent  should  be  required,  but  he 
should  be  tied  to  such  a  judicious  mode  of  croppiiig  as 
would  leave  the  lands  in  an  improved  state  for  the  landlord. 
See  ihe  Table  at  the  end.  If  the  land,  after  being  drained 
and  marled,  will  produce  a  good  crop  of  oats  with  one  ef- 
fectual ploughing,  the  tenant  may  pay  an  additional  rent  of 
ten  shillings  per  acre.  Where  the  lands  will  produce  a 
good  crop  from  one  efFectual  ploughing,  without  the  ex- 
pense, of  draining  and  marling,  the  rent  may  be  advanced 
fifteen  shillings  per  acre;  and  on  lands  naturally  very  good, 
a  landlord  may  expect  an  additional  rent  of  twenty  shilhngs 
per  acre  of  grass  land  he  may  allow  to  be  converted  into 
arable. 

The  depth  at  which  grass  lands  should  be  at  first  ploughed 
must  depend  on  the  nature  of  the  soil.  In  my  directions 
for  improving  sterile  clays,  1  have,  I  trust,  proved  the  uti- . 
llty  of  moving  such  soils  to  a  great  depth.  Similar  obser- 
vations will  apply  to  all  clayey  loams,  where  the  surface  and 
the  substratum  consist  of  the  same  component  parts.  On 
deep  rich  loams  of  all  denominations  deep  ploughing  will 
be  advantageous  ;  but  when  there  are  only  four  or  live  mches, 
or  less,  of  good  earth,  and  the  under  stratum  be  a  rubljly 
chalk,  gravel,  or  other  unproductive  soil,  it  should  never  be 
brought  to  the  surface;  and,  being  naturally  pervious  to 
water,  it  will  not  require  being  moved  below  the  action  of 
the  plough. 

In  my  practice  I  have  almost  invariably  nrown  the  grass 
the  first  year,  and  immediately  dressed  it  well  and  led  it 
the'  second,  My  success,  in  every  instance,  has  been  great, 
and  no  inconvenience  ever  arose  irom  this  system.  In  some 
few  cases  I  have  seen  much  injury  arise  from  fecdnig  the 
first  spring :  the  lands  being  in  a  high  state  of  cultivation 

in 
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in  August,  and  the  surface  kept  very  light  by  the  frost?  and 
fleece  of  grass,  the  cattle  have  pulled  up  the  young  plants 
by  the  roots,  and  entirely  destroyed  them.  The  duke  of 
Kichmond's  bailiff  was  very  desirous  to  feed  the  young 
ejasscs  before  mentioned  in  the  spring;  the  flock  wanted 
the  food,  and  there  was  an  abundant  crop.  So  urgent  was 
the  man,  that  the  duke,  who  had  promised  that  my  direc- 
tions should  be  implicitly  obeyed,  wrote  for  my  consent; 
but  to  this  plan  I  positively  objected,  declaring  that,  should 
the  stock  be  allowed  to  feed  the  lands  the  first  spring,  I 
would  not  answer  for  the  success  of  the  experiment.  His 
grace,  who  is  always  firm  on  such  occasions,  would  not 
therefore  give  his  consent  to  his  bailiff's  request.  The  re- 
sult of  the  experiment  was  such,  that  neither  the  duke  nor 
his  steward  cvvs  regretted  adhering  to  my  advice. 
[To  be  concfuded  in  our  next.] 


X.  Observations   on  some  hisects  little  knoicn.      By 
M.  Mevkr,  of  Gbttingcn^'. 

XN  endeavouring  to  class  insects  which  have  not  been  ac- 
curately described  by  those  who  saw  them,  nothing  more 
can  be  offered  than  conjectures.  The  few  characters  which 
are  given  must  be  emploved  in  order  to  deduce  from  them 
something  nearer  the  truth  ;  and  it  then  l^ecomes  the  duty 
of  future  observers,  when  they  have  an  opportunity  of  see- 
ing new  insects  which  have  any  similarity  to  those  imper- 
fectly described,  to  examine  and  establish  the  points  in 
which  they  correspond.  It  is  by  these  means  only  that  we 
can  attain  to  certainty  in  things  which  have  before  rcstc4 
only  on  conjecture. 

I  have  for  sonic  time  past  read,  in  different  authors,  ac- 
counts of  insects,  which  attracted  my  attention  the  more, 
as  noxix)us  qualities  were  ascribed  to  ihem :  I  wished  that 
I  might  be  able  to  obtain  better  information  than  I  found 
in  the  books  where  they  arc  described  respecting  the  genera 
to  which  they  belono.";  and,  having  taken  the  trouble  to  de- 
termine this  as  far  as  possible,  I  here  give  the  result  of  what 
appeared  to  me  most  probable.  1  am  far  from  giving  these 
observations  as  strictly  agreeable  to  truth  :  on  the  contrarv» 
J  consider  them  as  verv  imperfect ;  but  it  is  onlv  by  making 
them  known  thai  I  can  oi)taiu  more  certainty  in  regard  tu 
my  conjectures. 

*  From  Ma£e:~iii  fur  das  Ni  lie  sic  aus  Ji  Ph.wJt,  vol.  ix.  part  5. 
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The  following  account  is  to  be  found  in  Ulloa's  Voyage 
to  South  America  *  : — "  In  the  valleys  of  Popayan,  in  South 
America,  there  are  found  insects  which  are  very  remarkable 
on  account  of  the  poisonous  juices  contained  in  their  bodies. 
Among  these  there  is  one  called  coya  or  coijla,  of  a  fiery 
red  colour,  and  not  larger  than  a  common  bug.  It  is  gene- 
rally found  vmder  stones,  and  in  the  fields  between  the  grass 
and  other  plants.  When  this  insect  is  bruised  on  the  skin 
of  any  animal  its  pernicious  juice  penetrates  into  the  pores, 
becomes  mixed  with  the  blood  and  fluids,  and  occasions 
ulcers,  which,  if  a  remedy  be  not  speedily  applied,  soon 
produce  death.  The  only  remedy  for  this  evil  is  to  set  fire 
to  the  dried  stems  of  a  certain  plant,  and  to  keep  the  body 
of  the  patient  over  the  flame  till  it  begins  to  swell;  an  ope- 
ration which  the  inhabitants  of  these  districts  can  perforin 
with  great  dexterity.  It  has  been  obsen-ed  that  no  bad 
conseqviences  ensue  when  this  animal  has  been  -bruised  oji 
the  palm  of  the  hand ;  from  which  it  is  inferred,  that  the 
small  quantity  of  poisonous  juice  is  absorbed  by  the  callous 
parts  of  the  skin  in  the  palm  of  the  hand,  and  cannot  pe- 
netrate into  the  blood.  The  natives,  who  travel  throuoh 
these  districts,  often  bruise  the  insect  in  their  hands  iu 
order  to  gratify  the  curiosity  of  travellers.  But  there  can 
be  no  doubt  that  the  coya,  if  bruised  in  a  less  callous  hand, 
the  skin  of  which  is  thinner  or  tenderer,  would  produce 
nearly  the  same  eflects  as  when  bruised  in  other  parts  of  the 
body. 

*'  Those  who  travel  through  these  valleys,  when  they 
feel  a  sensation  of  punctuVe  by  an  insect  in  the  face  or 
neck,  take  great  care  not  to  rub  or  to  touch  the  part,  be- 
cause the  least  pressure  bruises  the  coya,  which  when  not 
bruised  is  harmless.  On  such  occasions,  they  cause  tiiq 
natives  who  accompany  them  to  examine  the  place ;  and 
if  the  latter  observe  a  coya,  they  blow  it  off  with  their  breath 
without  touching  it;  by  which  means  the  travellers  are  freed 
from  danger.  The  cattle  in  these  valleys  are  led  bv  instmct 
to  us<;  the  same  precaution;  they  breathe  strongly  on  the 
herbs  and  grass  on  which  they  are  about  to  feed.  Tlie 
mules,  however,  often  eat  tlie  coya;  alter  which  they  gra- 
dually swell,  and  at  length  die." 

The  province  of  Popayan,  as  is  well  known,  is  a  district 
of  New  Grenada,  and  particularly  remarkable  because  it  is 
the  only  part  of  America  where  platina  is  found.  I  have 
seen  no  account  of  the  coya  in  any  other  work,  and  ihere- 

*  Vol.  i.  p,  343. 
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fiire  I  am  much  inclined  to  suspect  the  accuracy  of  the  above* 
At  any  rate,  very  little  can  be  gathered  from  this  description  j 
but,  as  the  insect  is  compared  to  the  bug,  there  is  rea- 
son to  conjecture  that  it  mav  have  some  aHTmity  \v\\\\  that 
species.  It  is,  however,  difficult  to  determine  vvhether  it  be 
an  acanthia,  a  cimcx,  or  a  reuuvius.  Besides,  we  have  hi-, 
therto  no  instance  that  any  insect  belonging  to  this  species 
can  produce  so  noxious  eH'ects ;  and  if  the  coya  really  exi;*ts, 
the  account  of  it  is  probably  exaggerated,  as  Lilloa's  in- 
formation was  no  douiit  derived  from  the  natives.  Stoll* 
describes  an  insect  of  Surinam,  which  perhaps  is  the.  same 
as  the  coya,  or  has  an  affinity  with  it.  He  calls  it  the  poi- 
sonous l)ug,  and  gives  the  following  description  of  it : — 
"  The  feelers,  which  consist  of  live  joirits,  are  yellow  ;  the 
eyes  are  very  prominent,  and  behind  these  eyes  are  placed 
two  small  shining  ones :  the  neck  is  united  to  the  corslet 
by  means  of  a  small  tube.  The  fore-legs  are  covered  with 
black  hairs ;  which  gives  them  a  very  rough  aspect.  The 
corslet  is  of  a  shining  appearance,  black  and  arciicd :  the 
membranous  part  of  the  sheaths  of  the  wings  is  transpa- 
rent, and  the  wings  themselves  are  brownisii  yellow  :  the 
hind  part  of  the  body  is  of  a  dark  yellow  colour  on  both 
sides.  It  is  said  that  this  bug  is  furnished  with  a  sting,  and 
that  t;ie  puncture  it  makes  occasions  unsupportable  pain." 
I  have  mentioned  this  bug,  in  my  Natural  History  of  poi- 
sonous Insects  t,  under  the  name  of  rediwius  venenahis. 
Tiie  rediwius  atiuulcUus,  fiowever,  seems  to  appioach  nearer 
to  the  coya,  because  it  is  redj  but  this  bug,  as  far  as  I 
know,  is  not  a  native  of  America,  wliich  is  the  country  of 
the  rediwius  veneiiatus. 

M.  Schroter,  superintendant  of  Wciinar,  is  the  first  na- 
turalist who  gave  an  account  of  the  mo-.chka.  It  is  to  be 
found  in  the  first  part  of  his  Treatises  on  various  Objeets 
of  Natural  History  %•  ^be  account  he  gives  is  in  substance 
as  foilows: — "The  mmchka  has  sonte  similarity  to  the 
miisca  nemoriim  of  Linn.T^us  :  it  is,  however,  different.  It 
differs  from  Schafer's  (ei/n/i  by  its  fuur  eyes,  as  the  latter 
bas  only  three.  It  is  very  dangerous  to  cattle,  and  parti- 
cularly to  oxen.  It  makes  a  loud  humming  noise  when  it 
approaches  thon,  i^lls  suddenh'  upon  ihttn^  and  then  drops 
on  the  grass.  The  cattle  as  soon  as  they  hear  this  enemy 
at  a  distance  betake  themselves  to  flight,  and  cannot  be  re- 
Strained.     This  insect  seldom  apj.»cars,  and  flies  with  great 

*  T.ih.  xiii.  1.  66.  f   Part  i.  p.  i  +  i- 
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rapiillty  :  it  docs  not  long  remain  on  the  cattle,  but  throwij 
Ustll"  on  the  grass,  and  therefore  can  with  ditiicuity  be 
caught.  M.  Schrotcr  was  able  only  once  to  obtain  one  of 
tliese  insects.  It  is  fond  of  frequenting-  those  fields  vvhich  arc 
interspersed  with  clamps  of  trees.  The  head  is  oval,  and 
tapers  towards  the  mouth  ;  the  mouth  consists  of  two 
moveable  jaus,  and  the  pincers  are  like  those  of  the  beetle. 
"Jlie  whole  head  is  covered  with  hair,  but  more  so  around 
the  mouth  than  on  the  forehead.  The  hair  on  the  upper 
part  of  the  head  stands  erect  like  bristles,  but  that  around 
the  mouth  hangs  down.  Its  colour  is  whitish.  Two  large 
eves  stand  on  each  side  of  the  head,  and  two  small  ones 
in  the  centre.  The  large  eyes  are  cut  into  facets,  the  small 
ones  are  plane.  It  has  a  Vvhire  hairy  band,  which  passes 
round  the  whole  neck  and  ends  at  the  extremities  of  the 
first  two  legs.  The  corslet  is  round,  very  black,  and  at  the 
extremitv  towards  the  body  covered  with  single,  crooked 
hairs,  w  hite  at  the  points.  The  two  wings  are  white,  a 
little  brownish,  and  not  much  longer  than  the  body.  The 
iiind  part  of  the  body  is  entirely  covered  with  hair;  the 
upper  part  towards  the  corslet  is  entirelv  black,  interspc-vscd 
\\  ith  single  white  hairs ;  but  the  lower  part  and  the  rump 
are  yellow.  The  whole  bodv  terminates  in  a  point.  On  the 
lower  part  the  insect  is  completely  hairv  and  black,  except 
on  the  rump,  where  it  is  yellow.  The  six  legs  are  black  : 
the  hind  thighs  are  covered  with  hair,  and  the  tarsus  has 
six  joints. 

M.  Schrotcr  reckons  this  kind  of  gnat  among  the  Lin- 
ncean  files  with  silk-iike  naked  feelers ;  and  it  certainly  de- 
serves to  forai  a  peculiar  variety.  He  has  given  a  repre- 
sentation of  it,  tab.  i.  fig.  6. 

After  him  few  seem  to  have  paid  any  attention  to  this 
insect  till  it  was  again  brought  to  notice  by  M.  Bechstein. 
He  introduces  it  under  the  name  of  the  cattle  ily,  nmsca 
7tcmorum  Linn.,  as  an  enemy  to  cattle,  and  savs  it  has  four 
eyes,  and  that  the  body  is  maiked  with  yellow  rings  and 
three  white  bands. 

From  various  grounds  it  appears  that  this  insect,  till  its 
natural  histor\"  has  bc-en  more  accurately  exanrined,  mav  be 
placed  in  the  same  class  as  the  rlung'm  of  Fabricius.  Expe- 
rienced entomoliiists  v/ill  certainly  do  a  great  service  to  na- 
tural histor\^  by  undertaking!:  the  examination  of  this  sub- 
ject. Should  it  be  found  that  it  really  belongs  to  this  class, 
it  might  be  introduced  into  the  system  under  the  followuig 
characters  : 

■  Rhlngla 
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w'l'A  hardly  be  considered  by  entomologists  as  real  ey^ 
but  as  prominences  whicli  have  the  f-vim  of  eyes  without 
possessing  (heir  properties.  It'  this  conjecture,  whicli  ap- 
pears to  nie  vciy  probable,  be  well  founded,  and  as  the  eight 
real  eyes  of  Lepechin's  spider,  according  to  his  own  ac- 
count, are  arranged  in  this  manner,  . .  .' .      it  belongs  to 

Fabricius's  sixth  family  of  spiders,  where  the  aranea  clavipeSf 
saccafa,  and  J'/iinigata,  are  placed.  In  regard  to  form,  it 
seems  to  have  the  greatest  similarity  to  the  aranea  daulpes} 
from  which,  however,  it  is  so  different  in  many  respects, 
even  without  takmg  into  account  the  diversity  of  country, 
that  few  entomologists  will  be  inclined  to  consider  both  as 
varieties  of  the  same  kind.  The  parts  of  the  mouth  are  not 
different  from  those  of  spiders  in  general :  what  Lepechin 
calls  feelers  are,  in  all  probability,  nothing  else  than  what 
entomologists  have  long  and  much  better  distinguished  by 
the  name  of  palpi ;  for  it  may  with  certainty  be  affirmed, 
that  no  antennce  have  ever  yet  been  found  in  spiders.  It  is 
seen,  from  what  has  been  said,  that  Lepechin's  tarantula 
certainly  deserves  to  form  a  new  kind  in  the  system,  which 
may  be  placed  after  the  aranea  clavipcs  as  follows  : 


Aranea  tartarica  ocuUs 


A.  hirta  atra,  thorace  albo  marginato,  rotundato^  abdomi- 
nis dorso  seriebus  duabus  punctorum  albicantium,  pedi- 
bus  e  rufescente-nigris. 

Habitat  in  Tartaria  valde  frequens. 

Subtcrranea,  rctiaria.  Hirta,  atra.  Thorax  rotimdatu?, 
albo-marginatus,  medio  alter,  pilosus,  verulis  albis, 
Mandibularum  pars  lateralis,  maculis  magnis,  oeulari- 
bus,  rubris.  Palpi  rufescentes,  articulo  extremo  obtuso, 
nigro.  Abdominis  dorsum  seriebus  duabus  punctorum 
albicantium.  Femora  priora  subtus  rufescentia ;  tibia; 
tarsique  avmulis  atris,  rufcseentibus  et  nigris.  Anus  pa- 
pillis  sex. 

Succo  viroso  albo  prcedita. 

It  is  not  improbable  that  this  spider  is  of  the  same  kind 
as  that  described  bv  Laxman  '*  under  the  name  of  aranea 
Sin'roriensis:  at  anv  rate  there  is  great  reason  to  make  this 
eonieeture,  from  what  umelin  says  of  this  spider,  in  de- 
scribing the  aranea  tarantula  f  :  should  this  be  the  case, 

'   Nov.  Commenr.  Petropol.  vol.  xiv.  p.  602. 

f  Si-e  Sy^^tema  Nnt.  Linn.  cd.  11,  tcm.  i.  pari  v.  p.  2956.  "•  34- 
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Laxman's  aranea  S'mgor'iensls  oughtnot  to  be  considered  as 
a  variety  of  the  aranea  tarantula,  but  rather  as  a  variety  of 
Lepcchin's  spider,  or  as  a  particular  species.  Whether  the 
large  red  pair  of  eyes  be  really  eves,  still  remains  a  problem 
which  deserves  to  be  an  object  of  future  research  to  natura- 
lists ;  and  the  question,  whether  the  proper  tarantula  {ara- 
•nca  tarantula  auctorum)  be  found  in  the  southern  parts  of 
Russia,  requires  further  proof  before  it  can  be  answered  in 
the  affirmative. 

In  A  Foyage  to  Madeira  and  the  Leeward  Carihean 
Islands,  by  a  lady,  London  1792,  8vo.  mention  is  made  also 
of  a  tarantula,  which,  according  to  every  probccbility,  is 
nothing  else  than  the  aranea  clavlpes,  or  a  large  American 
kind  of  earth  spideri  It  does  not  appear  to  be  the  aranea 
avicularia,  at  least  according  to  the  description  of  it,  which 
is  verv  defective,  like  all  the  descriptions  of  natural  objects 
found  in  books  of  travels  written  by  ladies.  There  is  reason^ 
however,  to  conjecture  that  it  is  not  the  real  aranea  taran- 
tula, because  this  spider  has  never  been  found  in  the  di- 
stricts which  the  authoress  visited.  Of  her  spider  she  gives 
the  following  account : — '^  A  kind  of  tarantula  is  found  in 
Antigua  in  stony  places  and  under  old  ruins.  Its  bite  pro- 
duces convulsions  with  strangury,  and  sometimes  proves 
mortal.  Music,  however,  produces  no  sensible  effect  on  those 
bitten  by  it."  It  certainly  is  worth  while  to  make  some 
further  researches  respecting  this  spider. 

In  large  collections  there  are  generally  found  two  varie- 
ties of  the  American  bird  spider  {aranea  avicularia) ;  a 
larger  than  the  common,  which  is  dark  brown,  and  a 
smaller,  of  a  bright  cinnamon  colour,  a  very  beautiful  spe- 
cimen of  which  I  saw  in  the  collection  of  Mr.  Ortman, 
apothecary  of  Hamburgh.  The  owner  of  it  observed  on  the 
inside  of  the  first  joint  of  the  fore-legs  of  some  specimens  a 
Small,  black,  corneous,  sharp-pointed  spur.  Is  it  not  pro- 
bable that  this  spur  is  a  distinguishing  mark  of  sex^  and 
may  not  this  mark  be  peculiar  to  the  male  ?  These  ques- 
tions can  be  best  answered  bv  comparative  observations. 

John  Angelo  Brunelii,  in  his  description  of  the  river  of 
the  Amazons,  in  the  Transactions  of  the  Institute  of  Bo- 
logna-, gives  an  account  of  an  insect,  which  is  so  badly 
described  that  no  entomologist  can  with  certainty  determine 
to  \\liat  genus  it  belongs,  though  it  is  probable  that  it  be- 
longs to  the  cijmothcea  of  Fabricius :  at  any  rate  I  am  of 
opinion  that  we  Shall  not  be  far  from  the  truth  if  we  con- 

*  Comm,  de  Bononiens.  Scient.  et  Art.  Instiivt.  ruq.'c  Aqad.  torn,  vii, 
ri<)\,  4to. 
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sider  Brunclli's  insect  as  a  little  known  species  of  this  genu* 
till  the  natural  history  of  it  has  been  better  explained.  The 
following  is  his  account  of  it : — ''^  The  Brasilians  give  the 
name  of  covdiru  to  an  insect  shaped  like  a  small  worm, 
which,  when  stroked  with  the  fniger  in  one  direction,  is 
smooth,  but  when  stroked  in  the  other  feels  so  rough  that 
it  wounds  the  linger.  It  is  greedy  of  blood  from  wounds  ; 
it  is  dangerous  to  the  crocodile  w  hen  wounded  in  the  water, 
and  is  found  in  manv  places  in  nudtitudes.  It  makes  its 
way  into  the  limbs  of  the  natives,  and  cannot  be  taken  out 
without  laying  open  the  part :  the  men,  therefore,  must  be 
very  cautious  when  they  go  into  the  rivers." 


XI.  Miscellanies  in  Natural  Historij  :  viz.  An  Improve- 
ment in  the  System  of  the  JSIamnialia ;  Observations  on 
a  living  Opossum ;  and  an  Account  of  the  third  Genera- 
tion of  the  Porcupine  Man.      By   Professor  Blumen- 

BACH  *. 

JL  H  E  system  of  the  mammalia,  which  I  have  made  tlie 
foundation  of  my  Manual  of  Natural  History,  and  which 
has  been  followed  bv  various  naturalists  in  their  works, 
will,  I  hope,  be  rendered  more  agreeable  to  nature,  and 
more  perfect,  by  the  following  alteration,  which  hvas  been 
occasioned,  in  particular,  bv  the  discovery  of  the  ornitho- 
rhyncus paradoxus.  The  organs  of  motion  arc  made  the 
chief  ground  of  these  orders,  because  they  soonest  strike 
the  attention,  and  are  in  the  most  intimate  relation  with  the 
whole  habits  of  the  animals.  I  have,  however,  subdivided 
two  of  them,  which  comprehend  a  great  variety,  into  X.\\o 
families,  according  to  the  diversity  of  their  incisor  teeth,  and 
distinguished  them  by  the  known  names  of  some  Linnsan 
orders,  that  those  whole  classes  are  arranged  as  follows  : 

I.  Order.  Bimanus. 

1.  Homo. 

II.  OUADKIMAXA. 

e.  Simia. 

3.  J^apio. 

4.  Cerc()pithecu>. 
D.  J^emur. 

From  Magazin  fiir  dm  Ncucstcn  Zustand  tltr  ^'uiurkiinde.  Sec,  hy 
J.  H.  N'oi^t,  \ol.iii,  iSoz. 

III.  Chi- 
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III.  Chiroptera. 

6.  Vespcrtilio. 

IV.  DiGITATA. 

Mammalia  with  detached  toes  on  all  the  four  feet.  This 
order  is  divided,  according  to  the  diversity  of  the  incisors_, 
into  the  following  families  : 

A.  Glires  with  mouse-like  incisors. 

7.  Sciurus. 

8.  Glis. 

9.  Mus. 

10.  Marmota. 

1 1 .  Scavia. 

12.  Lepus. 

13.  .Taculus. 

14.  Hystrix. 

B.  Fer^.    The  rodful/a,  properly  so  called,  and  some- 
other  genera  with  similar  teeth. 

15.  Erinaccus. 

16.  Sorex. 

17.  Talpa. 

18.  Didelphis. 

19.  Viverra. 

20.  Mustela. 

21.  Ursus, 

22.  Canis. 

23.  Felis. 

C.  Bruta.   Without  incisors,  or  at  least  without  fore- 
teeth. 

24.  Bradypus. 

25.  Myrmecophaga. 

26.  Manis. 

27.  Tatu. 

V.  SOLIDUNGULA. 

28.  Equus. 

VI.  BisuLCA.     The    ruminating"   animals    with    divided 
hoofs. 

29.  Canielus. 

30.  Capra. 

31.  Antilope. 

32.  Bos. 

33.  Giraflii. 

34.  Cervus. 

35.  Moschus. 

E  3  VII.  MuL- 
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VII.  MuLTUNGULA.  Mostly  large,  or  shapeless,  bristly, 
thinly  haired  mammalia,  with  more  than,  two  claws  on 
each  foot;  comprehending  swine,  for  these  properly 
have  four  claws. 

36.  Siis. 

37.  Tapir. 

38.  Elephas. 

39.  Rhinoceros, 

40.  Hippopotamus, 

VIII.  Palmata.  Web-footed  mammalia,  again  divided, 
according  to  the  diversity  of  their  incisors,  into  the 
above  three  families. 

A.  Glires. 

41.  Castor. 

42.  Phoca. 

43.  Lutra. 

C  Bruta. 

44.  Ornithorhvncus. 
A5.  Trichechus. 

IX.  Cetacea. 

46.  Monodon. 

47.  Balaena. 

48.  Physeler. 

49.  Delphinup. 

Olservations  on  a  living  Opossum,  Didelphis  marsupialis. 

Some  months  ago  I  obtained  that  v/onder  of  all  the  land 
animals,  as  Mr.  Lawson  calls  it,  for  which  I  was  indebted 
to  the  kindness  of  an  American  friend.  Dr.  Tidyman,  of 
Charlestown,  in  South  Carolina. 

It  is  about  as  large  as  a  middle-sized  rat.  Its  head  is 
shaped  like  that  of  the  fox  :  but  its  long  snout,  and  the 
bare  flesh-coloured  nose  turned  somewhat  upwards  almost 
in  the  form  of  a  snout,  are  nearly  like  those  of  a  pig.  The 
aperture  of  the  mouth  is  exceedingly  wide  :  the  lower  jaw 
is  perceptibly  shorter  than  the  upper ;  and  the  upper  angu- 
lar teeth,  even  when  the  mouth  is  shut,  are  visible.  'J'hc 
head  is  white,  with  a  faint  blackish  stripe  along  the  fore- 
head, and  the  part  between  the  fore  corners  of  the  eyes  and 
the  snout  is  of  the  same  colour.  Both  sides  of  the  mouth, 
and  in  particular  the  chin,  are  furnished  with  a  great  many 
long  stiff  hairs.  The  pupil  of  the  eye  is  small,  but  the 
cornea  is  proportionally  large  and  exceedingly  convex,  so 
that  very  little  of  the  white  of  the  eye  can  be  seen ;  and 

''  this. 
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this,  with  the  dark  hrown  colour  of  the  iris,  gives  to  the 
animal  a  lively  appearance.  Of  a  mcmhnnia  nicUtans,  as 
among  the  quadrumana,  scarcely  any  rudiment  is  to  be  seen. 
The  ears  are  large,  black,  naked,  and,  according  to  ap- 
pearance, merely  membranous,  without  any  cariilaginous 
folds,  and  therefore  nearly  like  those  of  the  bat ;  in  my 
animal  also,  without  the  w  hite  border  which  is  ascribed  to 
others  of  this  genus. 

The  neck  is  short  and  thick,  and  the  same  is  the  case 
with  the  rump,  which  is  well  covered  with  hair.  Sometimes 
the  hair  on  the  back  is  long  and  erect,  almost  as  in  the 
badger ;  its  colour  is  white  mixed  with  black,  and  darkest 
on  the  shoulders. 

The  bag  on  the  belly  is  very  apparent  by  its  prominence, 
especially  when  the  singular  vsm  warsupialia  or  cornini 
pelvis  al'dominalia  lie  "under  it.  The  place  of  its  aperture  is 
marked  only  by  a  longitudinal  fissure. 

The  tail  is  about  the  length  of  the  body  ;  it  is  almost  na- 
ked, and  as  scaly  as  that  of  the  rat,  but  a  real  cauda  pre^ 
hcnsi/is. 

The  shoulders  and  fore  legs  are  black,  and  covered  with 
.soft  hair.  The  toes  are  naked,  and  of  a  flesh  colour.  The 
hind  feet  are  furnished  with  detached  toes  with  a  small  flat 
nail,  but  on  all  the  other  toes  there  arc  hooked  claws  of  a 
white  colour. 

A  fig\ire  of  the  animal,  drawn  from  the  life,  may  he  seen 
in  my  Abb  thin  n gen  vaturidstorischei-  Gegenstandc,  tab.  54. 

It  is  a  real  animal  onmivoruvi,  and  can  feed  upon  any 
kind  of  fruit ;  it  is  fondest  of  plums,  and  of  other  food, 
next  to  flesh,  of  fowl,  game,  and  in  particular  of  soup  and 
bouilli.  It  chews  its  food  with  great  deliberation,  and 
catches  the  large  pieces  very  dexterously  with  its  fore  feet ; 
and  it  uses  these  teet  with  great  address  for  dressing  its 
snout,  on  which  pccasjous  it  sits  on  its  hind  legs  like  a 
squirrel, 

Its  cry,  which  it  seldom  emits  except  when  irritated,  is  a, 
weak  kind  of  2;runting.  It  drinks  very  little,  and  some-! 
times  not  for  several  days.  It  seldom  makes  water,  and 
even  when  in  a:ood  health  voids  its  excrements  only  once 
in  four  or  five  davs.  If  however  does  neither  in  the  place 
where  it  lies,  but  always  retires  to  a  corner  of  its  kennel. 
In  general  it  preserves  itself  very  clean  5  and  on  the 
whole  is  a  quiet,  good-narurcd  animal ;  slow,  and  as  it 
were  cautious  in  all  its  motions ;  and  of  so  strong  a  consti-' 
tution  that  the  people  in  America  are  accustomed  to  say, 

E4  ■    '>\|;' 
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^'  If  a  cat,  according  to  the  proverb,  has  nine  lives,  the 
opossum  has  nineteen." 

I  shall  now  sav  a  few  words  respecting  the  oldest  ac^ 
counts  and  figures  of  this  animal,  which  were  published  in 
Europe  after  the  discovery  of  the  New  World. 

The  first  person  who  made  mention  of  it,  as  far  as  I 
know,  was  V,  Pinzon,  who  accompanied  Columbus  on 
his  first  voyage  of  discover^^  This  notice  is  to  be  foun^ 
in  Herwag's  Collection  (Novus  Orbis,  the  first  edition  of 
1532,  p.  121*.) 

About  the  end  of  the  fifteenth  century  one  of  these  ani- 
mals was  brought  alive  to  Se\illc,  and  presented  to  the 
king  of  Granada. 

Peter  Martyr,  who  saw  a  dead  specimen  of  this  animal, 
gave  a  more  accurate  accoimt  of  the  opossum,  which  he 
thus  describes  :  ^'  Monstrosum  animal,  vulpino  vostro,  cerr- 
copitheca  cauda;  vespcrtilioneis  auribus,  manibus  humanis, 
pedibus  simiam  aemulans,  &c," 

The  name  of  simiviilpa  was  first  given  to  it  bv  Cylli,  in 
his  edition  of  ^lian,  1.553,  4to.  p.  209;  and  this  dcnomir 
nation  was  afterwards  adopted  by  Gessner. 

The  oldest  figure  of  it  with  which  I  am  acquainted,  but 
which  is  indeed  very  defective,  is  in  the  unfortunate  Ser- 
vetus's  edition  of  Ptolemy,  1533,  fol.  tab.  28.  It  is  there 
given  as  brought  from  the  eastern  coast  of  Teira  Fiimq, 
\y\th  this  inscription  :  "  Repcritur  hie  animal  habens  reser- 
vaculum  quo  suos  pullos  secum  portat,  et  eos  non  nisi  lacr 
tandi  tempore  emittit.  Talc  regi  Hispanic  Granate  ob- 
latum  est." 

The  first  tolerable  figuie  was  given  by  Nierenberg, 
p.  156,  if  we  exxept  the  woolly,  hair  and  the  hind  feet, 
which  arc  entirely  misrepresented. 

The  third  Generation  of  the  Porci/pine  Man. 

The  well-known  astronomer . I.  Machin  gave  in  the  Phi- 
losophical Transactions  for  1732t  the  first  account  of  a  boy 
of  14  years  of  age,  afterwards  called  the  porcupine  man, 
whose  whole  skin,  the  head,  the  palmsof  the  hand,  and  the 
soles  of  the  feet  excepted,  was  covered  with  corneous  pegs, 
which  gave  the  body  an  appearance  as  if  co\ered  w  ith  a 
coat  of  mail..    He  was  not  born  with  this  cuticular  defor- 

'*  This  vcrv  scarce  fd'!iv  />r/nr/:f>s  seems  ro  be  unknown  to  modern 
hiUiographtts  best  acquainted  with  tlic  literature  of  vcyngcs  and  travch. 
1  (blamed  my  copy  thioiigh  the  kindncbs  of  Sir  Jo5C]'h  IJanks. 

i  Vol.  XXXVJi.   p.  iyg. 

Ulitv, 
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tiiity,  which  first  made  its  appearance  seven  or  eight  weeks 
after  birth,  at  which  period  the  skin  became  yfl'-^'>^v,  and 
gradually  continued  to  grow  darker,  till  at  length  it  became 
black,  and  soon  after  thicker  and  more  corneous. 

In  his  fiftieth  year  this  man,  who  was  now  married  and  a 
father,  exhibited  himself  in  London,  together  vv'ith  his  son, 
who  had  the  sanie  deformity  of  skin.  The  celebrated 
Baker,  who  wrote  on  the  microscope,  gave  at  that  time 
in  the  Philosophical  Transactions*  an  appendix  to  M, 
jVIachin's  paper ;  and  as  the  latter  had  given  a  representa-^ 
lion  of  the  hand  of  the  father,  the  former  gave  a  figure  of 
that  of  the  son  from  a  drawing,  an  engraving  of  which  may 
be  seen  also  in  Kdwards's  Cleanings  of  ISiatural  History, 
p.  1,  tab.  212. 

This  son  afterwards  married ;  and  in  the  month  of  Sep-% 
tember  1801  I  saw  two  of  his  sons  perfectly  like  their  fa- 
ther and  grandfather,  and  consequently  the  third  genera^ 
tion  of  this  family  so  sinoular  on  aceoimt  of  this  cuticular 
deformity. 

The  oldest  was  twenty-two  years  of  age  and  married,  the 
younger  was  fourteen.  Both  were  stout,  well  made,  and  of 
an  athletic  constitution.  The  older  was  a  good  pugilist  like 
his  grandfather,  who  is  said  to  have  excelled  in  this  gymnastic 
art.  His  face,  the  palms  of  the  hands,  and  the  soles  of  the 
feet  were  of  the  usual  appearance,  but  seemed  to  me  to  be 
uncommonly  red.  The  skin  of  the  remaining  parts  of  the 
body  was  covered  with  corneous  excrescences,  or  pegs  of 
greater  or  less  size,  and  of  a  more  or  less  horny  nature. 
The  longest,  strongest,  and-  hardest,  were  on  the  fore  arm 
and  thighs ;  the  finest  were  on  some  parts  of  the  lower 
belly.  They  were  in  general  smaller  on  the  younger  bro- 
ther, and  in  many  places,  such  as  the  breast,  soft.  The 
largest  excrescences  were  from  four  to  five  lines  in  length, 
and  of  an  irregular  prismatic  form,  with  blunt  edges,  al- 
most as  if  pressed  flat.  The  thickest  were  about  three  lines 
in  diameter ;  at  the  extremities  in  general  split,  and  many 
of  them  diverging  like  a  fork.  On  the  other  hand,  £ 
scarcely  observed  one  of  them  of  that  cvlindric  form  ascri- 
bed to  them  by  Baker,  who  besides  supposed  them  to  be 
hollow;  at  least  such  was  the  opinion  of  Haller,  who  con-  , 
sidered  this  as  a  confirmation  of  Boerhaave's  opinion  in  re- 
gard to  the  construction  of  the  epidermis,  as  he  says  :  ^^  In 
hoc  puero  tota  superficies  corporis  abiit  in  congeriem  tubu- 
lorum  cxstantium,  callosorum,  subnide  renascentium,  quod 

*  Vol.  xlix.  part  i.  p.  21. 

certe 
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certe  excmplum  quasi  de  industria  ad  conJbrmandain  pr«-» 
ceptoris  scntcntiam  factum  est."  Bocrhaave  savs  expressly 
of  the  epidermis  ;  "  Constat  vasorum  exhalantium  et  inha- 
lantium  innumerabilium  extremis  annulis,  inter  seconnatis." 

Where  the  excresrcnces  were  longest  and  thickest,  they 
appeared  to  me  to  be  like  those  which  I  have  seta  in  the 
elephant  under  the  forehead  and  above  the  trunk. 

The  colour  of  them  in  general  appeared  to  be  a  chesnut 
or  coffee  brown.  This  however  was  the  case  at  the  surface, 
for  in  other  parts  the  larger  ones  were  rather  yellowish 

The  hair  of  the  skin  appeared  sometimes  as  if  grown  into 
the  hornv  substance  of  these  excrescences. 

Both  the  brother?,  as  well  as  the  father  and  grandfather, 
had  had  the  smallpox,  in  the  last  stage  of  which  they  lost 
the  greater  part  of  their  excrescences ;  but  thev  were  soon 
gradually  reproduced.  In  general  they  drop  off  singly  from 
time  to  time,  especially  in  winter;  but  new  ones  gradually 
grow  up.  When  thev  arc  in  any  manner  torn  olf,  the  skiii 
which  lies  under  them  rcadilv  begins  to  bleed. 

The  skin  on  the  top  of  the  head  before,  and  especially  in 
the  oldest,  forms  a  kind  of  broad  callosity,  which  has  souie 
resemblance  to  the  tojis  of  the  camel. 

The  perspiration  of  these  two  brothers  exhibits  nothing 
uncommon,  no  perceptible  smell.  See.  and  during  great 
heats  or  violent  exercise  thev  sweat  like  other  men. 

I  am  acquainted  with  onlv  two  cases  which  have  a  real 
analosrv  to  that  of  the  porcupine  men  from  Sufi'olk.  The 
one  is  the  boy  from  Biscglia,  of  whom  Stalp  van  der  Wiel 
has  given  a  figure  and  some  account,  in  his  Observations*  : 
the  other  is  a  female  child,  three  years  of  age,  at  Vienna, 
whose  history  and  an  account  of  the  cure  have  been  pub- 
lished by  J.  A.  von  Brambillasf.  In  both  the  face  was 
free  from  these  excrescences,  but  the  palms  of  the  hands 
and  the  soles  of  the  feet  were  tiie  most  covered  with  them. 
An  obser\  ation  made  in  regard  to  the  boy  corresponds  ex- 
actly with  a  circumstance  related  of  the  porcupine  man  :  "De- 
lapsis  veteribus,  nova;  illico  succedebant  squamie,  quibus 
avulsis  mox  ctiluebat  sanguis  :"  and  the  case  is  the  same 
with  whatBrambilla  says  of  the  girl :  ''  she  was  born  with  a 
smooth  and  somewhat  vello.w  skm,  but  in  six  weeks  it  be- 
came brown,  and  in  the  course  of  a  year  black  and  bristly." 
The  last-mentioned  child  was  Ireed  frcini  its  bristly  warts 

'*  Obscrvat.  part  ii.    p    3-4. 

t  Abhindlunj^cn  dcr  Josci^hinischen  mcdici  .^sch-chirurgischen  Akad. 
\ol.  i.  p.  371. 


A  Survey  of  the  Coasts,  ^c.  of  Scotland.  75 

by  the  continued  use  of  bathing  and  mercurials  ;  and  \vc  are 
told  by  Baker  that  the  first  porcupine  man  twice  employed 
salivation  to  cleanse  his  skin  ;  that  by  these  means  the  ex- 
crescences dropped  off,  and  that  the  skin  continut-d  for 
some  time  as  white  and  smooth  as  that  of  otlier  people  5  but 
that  soon  after  the  cure  it  became  covered  with  these  horny- 
excrescences  as  before. 

Other  instances  of  singular  deformities  in  the  skin  are 
mentioned  by  Fabricius,  HildanuSj  Fourcrov,  &c.,  but 
these  are  so  different  from  that  here  alluded  to,  that  thej 
cannot  be  placed  in  the  same  class. 


XIT.  A  Survey  and  Report  of  the  Coasts  and  Central  High- 
lands of  Scotland ;  7nade  by  the  Command  of  the  Rlcrht 
Honmirahle  the  Lords  Commissioners  of  His  Majesty's 
Treasury  in  the  Autumn  of  1802.  By  Thomas  Tel- 
FORDj   Civil  Engineer,  Edinburghy  F.  R.  S, 

[Continued  from  vol.xv,  p.  311.] 

The  Fisheries. 

Xn  what  regards  the  fisheries,  I  beg  leave  to  quote  a  pas- 
sage from  my  last  year's  Report.  *'  I  beheve  it  is  2;enerally 
admitted,  that  in  the  improvement  of  a  country,  the  inter- 
ference of  government  should  extend  only  to  the  removing 
obstacles,  and  afibrding  conveniences  which  are  of  a  na- 
ture not  easily  to  be  surmounted  by  individuals,  or  any 
body  of  men  who  can  be  brought  to  act  together  ;  and 
where  it  is  evident  that  by  removing  those  obstacles  and 
affording  these  conveniences,  the  exertions  of  individuals 
will  be  greatly  facilitated,  so  as  to  promote  the  general  good 
of  the  empire." 

The  objects  connected  with  the  Fisheries,  v.-hich  seem 
to  come  imder  the  foregoing  description,  are,  1st,  the  want 
of  a  ready  communication  by  water  between  the  east  and 
west  coasts ;  2dly,  the  want  of  communications  by  land 
from  the  low  countries  and  the  east  coast,  with  the  shores 
and  fishing  lochs  of  the  west  coast ;  sdly,  the  inconveniences 
arising  from  the  operation  of  the  salt  laws;  and  4thly,  the 
want  of  a  harbour  in  Caithness. 

The  first  and  second  of  those  objects  have  already  been 
fuilv  discussed  under  the  heads  of  the  Caledonian  Canal,  and 
the  proposed  Bridges  and  Roads.  The  third  has  been  so 
often  and  thoroughly  investigated,  that  I  shall  only  in  this 
place  take  the  liberty  of  mentioning  that  all  the  informatioQ 

I  have 
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I   Itave  received  tends  to  confirm  the  justice  of  the  com- 
plaints against  the  law^  now  in  force  which  reo:ard  salt. 

x\s  to  the  fourth  object,  the  harbour  of  Wick  in  Caith- 
nc??,  which  I  examined,  estimated,  and  reported  upon  last 
year,  will  remove  the  just  comnlainis  of  want  of  protection 
pn  the  X.  E.  coast. 

The  Emigrat'wus. 

That  emigrations  have  already  taken  place  from  various 
parts  of  the  Highlands,  is  a  fact  upon  which  there  does  not 
remain  room  to  doubt :  from  the  best  information  1  have 
been  able  to  procure,  about  three  thousand  persons  went 
away  in  the  course  of  last  vear  ;  and,  if  I  am  rightly  in- 
formed, three  times  that  number  arc  preparing  to  leave  the 
country  in  the  present  year. 

I  shall  not  encroach  upon  vour  lordships'  time  by  inves- 
tigating all  the  remote  or  unimportant  collateral  causes  of 
emigration,  but  shall  proceed  to  that  which  I  consider  to 
be  the  most  powerful  in  its  present  operation  :  and  that  is, 
converting  large  districts  of  the  country  into  extensive 
t-heepwalks.  This  not  only  requires  much  fewer  people  to 
manage  the  same  tract  of  countrv,  but  in  general  an  entirely 
new  people,  who  have  been  accustomed  to  this  mode  of  life, 
arc  brought  from  the  southern  parts  of  Scotland. 

The  difVerence  of  rents  to  the  landlords  between  sheep 
and  black  cattle  is,  I  imderstand,  at  least  three  to  one,  and 
vet  on  account  of  the  extraordinary  rise  in  the  prices  of 
sheep  and  wool,  the  sheep  farmers  have  of  late  years  been 
acquiring  wealth.  As  the  introducing  sheep  farms  over 
countries  heretofore  stocked  with  black  cattle  creates  an 
extensive  demand  for  the  young  sheep  from  the  esta- 
blished farms,  it  is  possible  that  the  high  prices  may  con- 
tinue until  a  considerable  portion  of  the  country  is  fully 
stocked  :  after  this  takes  place^  the  quantitie-^  of  sheep  pro- 
duced will  bear  a  ver)' great  proportion  to  the  demand,  and 
then  it  is  possible  the  prices  mav  fall  below  the  average  va- 
lue: in  this  case  it  is  ]>robable  the  farms  will  be  subdivided, 
and  a  proportion  of  black  cattle  and  cultivation  be  intro- 
duced in  the  lower  grounds  in  the  vallevs,  while  the  upper 
parts  of  the  hills  continue  to  be  pastured  with  sheep.  This 
I  consider  as  the  ujosi  improved  state  of  Highland  farming, 
and  is  consistent  with  a  very  considerable  population  :  a 
beautiful  instance  of  this  is  to  be  seen  along  the  north  side 
ot  Loch  Tay.  Hut  impro\ed  communications,  by  means  of 
roads  and  bridges,  arc*  necessary  for  this  slate  of  society;  and 
for  this  reason  I  have  said,  that  if  these  conveniences  had 

been 
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been  sooner  introduced  into  the  '  Highlands,  it  is  possible 
this  emigration  might  not  have  taken  place,  at  least  to  the 
present  extent. 

The  very  high  price  of  black  cattle  has  also  facilitated  the 
means  of  emigration,  as  it  has  furnished  the  old  farmers 
with  a  portion  of  capital  which  enables  them  to  transport 
their  families  bevond  the  Atlantic. 

In  some  few  cases  a  greater  population  than  the  land  can 
support  in  any  shape,  has  been  the  cause  of  emigrations  j 
such  was  the  island  of  Tiree. 

Some  have,  no  doubt,  been  deluded  by  accounts  sent  back 
from  others  gone  before  them  ;  and  many  deceived  by  artful 
persons,  who  hesitate  not  to  sacrilice  these  poor  ignorant 
people  to  selfish  ends. 

A  very  principal  reason  must  also  be,  that  the  people, 
when  turned  out  of  their  black  cattle  farms  to  make  wav 
for  the  sheep  farmers,  see  no  mode  of  employment  wherebv 
they  can  earn  a  subsistence  in  their  own  country  ;  and 
sooner  than  seek  it  in  the  Low  Lands  of  Scotland,  or  in 
England,  they  will  believe  what  is  told  them  may  be  done 
in  the  farming  line  in  America. 

What  I  liave  here  mentioned  appear  to  me  to  be  tlie  im- 
mediate causes  of  the  present  emigrations  from  the  north- 
western parts  of  Scotland.  To  point  out  the  means  of  pre- 
venting emigrations  in  future,  is  a  part  of  mv  duty,  upon 
which  1  enter  with  no  small  degree  of  hesitation.  As  the 
evil  at  present  seems  to  arise  chiefly  from  the  conduct  of 
land-owners,  in  changing  the  ceconomy  of  their  estates,  it 
may  be  questioned  whether  government  can  with  justice 
interfere,  or  whether  anv  essential  benefits  are  likely  to 
arise  from  this  interference. 

In  one  point  of  view  it  mav  be  stated,  that,  taking  the 
mountainous  parts  of  Scotland  as  a  district  of  the  British 
empire,  it  is  the  interest  of  the  empire  that  this  district  bt^ 
made  to  produce  as  much  human  food  as  it  is  capable  of 
doing  at  the  least  possible  expense  ;  that  this  may  be  done 
by  stocking  it  chieflv  with  sheep;  that  it  is  the  interest  of 
the  empire  the  food  so  produced  should  not  be  consumed 
bv  persons  residing  amongst  the  mountains  totallv  unem- 
ployed, but  rather  in  some  other  parts  of  the  country, 
where  their  labour  can  be  made  productive  either  in  the  bu- 
siness of  agriculture,  fisheries  or  manufactures ;  and  that  by 
suffering  everv  person  to  pursue  what  appears  to  them  to  be 
their  own  interest,  that  although  some  temporarv  inconve- 
niences may  arise,  yet,  upon  the  whole,  that  matters  will  in 

the 
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tlie  end  adjust  themselves  into  the  forms  most  suitable  fcnf 
the  place. 

In  another  point  of  view  it  may  be  stated,  that  it  is  i. 
great  hardship,  if  not  a  great  injustice,  that  the  inhabitants 
of  an  extensive  district  ?liould  all  at  once  be  driven  from 
their  native  country,  to  make  way  for  sheep  farming,  which 
is  likely  to  be  carried  to  an  imprudent  extent ;  that  in  a 
few  years  this  excess  will  be  evident ;  that,  before  it  is  dis- 
covered, the  country  will  be  depopulated,  and  that  race  of 
people  which  has  of  late  years  maintained  so  honourable  a 
share  In  the  operations  of  our  armies  and  navies  will  then 
be  no  more :  that  in  a  case  where  such  a  numerous  body  of 
the  people  are  deeply  interested,  it  is  the  duty  of  government 
to  consider  it  as  an  extraordinary  case,  and  one  of  those 
occasions  which  justifies  them  in  departing  a  little  from  the 
maxims  of  general  policy  :  that  for  this  purpose  regulations 
should  be  made  to  prevent  land-owners  from  lessening  the 
population  upon  their  estates  below  a  given  proportion;  and 
that  some  regulation  of  this  sort  would  in  the  end  be  in  fa- 
vour of  the  land-owners,  as  it  would  preserve  the  popula- 
tion best  suited  to  the  most  improved  mode  of  highland 
ikrming,  such  as  is  practised  at  Breadalbane,  and  to  the 
establishment  of  fishing  villages,  on  the  principle  laid  down 
and  practised  so  successfully  by  Mr.  Hugh  Stevenson  of 
Oban,  at  Arnisdale  on  Loch  t|ourn. 

In  whatever  light  the  foregoing  statements  may  be  viewed, 
there  is  another  on  which  there  can,  I  think,  be  no  differ- 
ence of  opinion*  This  is,  that  if  there  are  any  public  works 
to  be  executed,  which,  when  completed,  \\  ill  prove  gene- 
rally beneficial  to  the  country,  it  is  advisable  these  works 
should  be  undertaken  at  the  present  time.  This  would  fur- 
nish employment  for  the  industrious  and  valuable  part  of 
the  people  in  their  own  country,  they  would  by  this  means 
be  accuston\ed  to  labour,  they  would  acquire  some  capital, 
and  the  foundatcnis  would  be  laid  for  future  employments. 
If,  as  I  have  been  credibly  informed,  the  Inhabitants  are 
strongly  attached  to  their  native  country,  they  would  greedily 
embrace  this  opportunity  of  being  enabled  to  remain  in  it, 
with  the  prospect  of  bettering  their  condition,  because,  be- 
fore the  works  were  completed,  it  must  be  evident  to  every 
One  that  the  whole  face  of  the  country  would  be  changed. 

The  Caledonian  canal,  and  the  bridges  and  roads  bel'ore 
mentioned,  are  of  the  description  here  alhulcd  to  :  they  will 
hot  on\y  furnish  present  employment,  but  promise  to  ac-» 
Komplish  all  tltc  leading  objects  which  can  reasonably  be 
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looked  fonvard  to  for  the  improvement  and  future  welfare 
of  the  country,  whether  we  regard  its  agriculture,  fisheries^, 
or  iiianufactures. 

Carlisle  to  Port  Patrick. 

The  particulars  of  the  report  of  the  district  of  country 
which  lies  between  Carlisle,  the  SoKvay  Frith,  and  Port  Pa- 
trick, are  in  a  separate  paper  attached  to  this  j  but  the  fol- 
lowing is  an  abstract  of  it : 

1 .  To  the  expense  of  a  new  bridge  over  the  river 
Esk  at  Gereston,  to  enable  the  city  of  Carlisle  and 
the  royal  boroughs  in  Dumfriesshire  to  make  a  new 
line  of  road  between  Carlisle  and  Annan,  by  which 

5  in  22  miles  will  be  saved_,  and  two  brought  into      £. 
one  stage         -  -  _         _         _         _         4,5 ao 

2.  To  half  the  expense  of  a  wet  dock  at  Kirkcud- 
bright, in  order  to  render  this  harbour,  which  is 
the  best  in  the  Solway  Frith,  and  the  greatest  rise 
of  tide  in  Scotland,  lit  to  admit  ships  of  war,  and 
in  order  to  facilitate  the  intercourse  with  Ireland 
from  this  frith.    The  other  half  of  this  expense  to 

be  raised  by  the  town  _  _         -  -         2.500 

3.  To  the  expense  of  a  lighthouse  to  be  erected  on  the 
Little  Ross  for  the  benefit  of  this  port,  to  be  lighted 

and  maintained  by  the  town  of  Kirkcudbright  lOO 

4.  To  the  expense  of  a  bridge  over  the  Dex;  at  this 
place,  provided  that  the  surveyor  of  the  general 
post-office  shall  think  this  the  best  line  for  a  mail 
coach,  the  roads  to  be  made  at  the  expense  of  the 
town  and  county         -  -  -  -  2,500 

5.  To  a  buttress  to  the  North  Pier  at  Port  Patrick^ 
a  small  additional  pier  upon  the  Millstone  Rock, 
making  a  further  excavation  of  the  bason,  in  case 
it  should  be  deemed  proper  to  improve  this  har- 
bour, and  keep  it  in  repair  _  _  -         2,700 

6.  To  part  of  the  expense  of  making  a  harbour  at 
Port  Nessock,  in  order  to  obtain  a  more  regular 
communication  with  Ireland  than  at  Port  Patrick, 
to  afibrd  a  proper  station  for  revenue  cutters,  and 
a  place  of  refuge  to  vessels  driven  back  from  the 
Mull  of  Galloway,  the  remainder  of  the  expense, 
2,000 L,  being  to  be  paid  by  the  proprietor        -       3,000 

7.  To  the  expense  of  building  a  lighthouse  on  the 
Mull  of  Galloway,  it  being  to  be  lighted  and 
maintained  by  the  commerce  of  the  district         -         100 

Carried  over     l5,40o' 

Brought 
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Brought  over      £.  l5,40d 
S.  To  a  wooden  pier  or  wliarf  160  yards  long,  and 
15  ieet  wide  at  the  Cavin,  in  Loch  Ryan,  tor  em- 
barking and  disembarl<ing  troops,   and  for  pro- 
moling  the  commerce  of  this  part  of  the  country     1,500 


Total         -         /'.  16,900 

T.onclon.  

Msrch  i:,,  iJoj.  Thomas  Telford. 

General  Statement  of  Funds  necessary  for  the  several 
IVorks  mentioned  in  the  foregoing  Report, 

/For  1st  three  years  pub- 
^     .     I     lie  aid,  annually  -  ;^'.  20,000  -  60,000^ 
Koads    ^^   land-owners,  &c.       20,000  -  GO,OOo[     £. 
jy  ^^}        For  2d  three  years  pub-  ,  1 92,000 

JJridges.      lie  aid,  annually      -     12,000-36,0001 
\Do.  land-owners        -     12,000  *  36,OOoj 


/-jMUCIUCcu,  live  yedis  I 
A.-       1     &         ur        J  11     r     5,500  -  2/, 500 

>saval     7  public  aid,  annually  J       '  ' 

Stations,  t  Aberdeen,  city  funds     5,500  -  27r^OO 
V  Cromarty,  two  years     2,500     -     - 

Calcdo-   Co  I  r  ~> 

\  Seven  years  public  ( 

man      <        •  ,  ■  Si  <  50,000      ^     - 

^       1      /      aid,  annually  -  s 

Canal.    *■  -  -^ 

Fish-     CWick   three  years   1  ^     _ 

eries.     ^      public  aid,  ann.    J      ^ 

t^ai'llSjC  rTpi  1     1-  -V 

toPort  /^^^'•.^f>"^^''^l^;'^^'^    \    5,650     -     - 
■jj     .  ,     \      aid,  annually         4      ' . 
Patrick .  ^  '  ^         -^ 


London, 


£.  624,950 


March  I5,  1S03.  ThOMAS  TelFOKD. 

Statement  of  the  ytnnnal  and  Total  Sums  to  he  advanced, 
beyond  the  Proportion  to  be  contributed  by  the  Land'- 
ou:ners. 

Isl  Year.     Roads  and  bridges      -     -     £•  20,000 
Aberdeen      -      _      _     _     _       5,500 

Cromarty      -      _     -     _     _       jj^OO 
Caledonian  canal      -      -     -     50,oo(» 
Wick       -       -----       2,000 

Carlisle  to  Port  Patrick        -       5,650 

85,650 

Brought 


On  the  TJieonj  of  Comlustton,  8 1 

Brought  over  £,  85^650 
2d  Year.     Roads  and  bridges     -     -     -     20,000 
Aberdeen       -      _     _     _     _       3,500 

Cromarty        -     -     _     _     _       2,500 
Caledonian  canal       -     -     _     50,000 
Wick       -       -----       2,000 

Carlisle  to  Port  Patrick        -       5,650 

85,650 

3d  Year,     Roads  and  bridges     -     -     -     20^000 

Aberdeen       -----        5,500 
Caledonian  canal      -     -     -     50,000  • 

Wick 2,000 

Carlisle  to  Port  Patrick        -       5,650 

83,150 

4th  Year.     Roads  and  bridges     -     -     -     12,000 

Aberdeen       -       -     -      -     -        5,500 
Caledonian  canal      -      -     -     50,000 

■     67,500 

oth  Year.  Roads  and  bridges  -  -  -  12,000 
Aberdeen  -  -  -  ^  _  5,500 
Caledonian  canal      -     -     -     50,000 

67,500 

6th  Year.  Roads  and  bridges  -  -  -  12,000 
Caledonian  canal       -     -     -     50,000 

62,000 

7th  Year.     Caledonian  canal       -     -     -     50,000      30,000 

;^.  301,450 

London,  ■ 

March  15,  1S03.  Thomas  Telford, 

[To  be  concluded  in  ovir  ntxr.] 


XIII.  On  the  Theory  of  Co7nbustion. 

To  the  Editor  of  the  Philosophical  Magazine. 

.siRj  Edinburgh,  May  20.  1C03. 

zxs  you  have  admitted  Mr.  Henry's  claim  in  favour  of 
his  father's  discovery,  I  trust  you  will  do  equal  justice  to 
an  author,  in  whose  cause  I  presume,  though  unauthorized, 
to  appear.  In  your  last  number  is  a  communication  from 
Mr.  Portal  on  the  subject  of  combustion :  he  there  men- 
tions the  opinion,  that  heat  and  light  are  different  bodies, 
simultaneously  separated  in  this  process,  without  their  hav- 
VoL.XYI.'No.ei,  F  ing 
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ing  any  peculiar  connection.  Tiiis  system  he  attributes 
to  Dr.  Thomson,  author  of  a  very  excellent  article  on  che- 
mistry, in  the  Supplement  to  the  Encyclopaedia  Britannica, 
.ind  of  a  separate  elementary  work  on  the  same  subject. 
You  remark  in  a  note  that  this  opinion  was  before  published 
in  Cren's  Chemistry. 

Long  before  the  appearance  of  the  latter  work  in  England, 
and  I  believe  before  the  publication  of  that  shorter  and 
more  comprehensive  system,  which  has  been  translated,  and 
which  you  quote,  the  same  opinion  was  published  in  a  work 
entitled  "  Essays  by  a  Society  of  Gentlemen  at  Exeter ;" 
and  those  essays,  which  relate  to  philosophical  subjects, 
were  reprinted  in  this  part  of  Britain,  by  what  authority  I  am 
not  informed.  In  one  of  these  essays  the  peculiar  and  di- 
stin^uishinsi;  properties  of  light  and  heat  are  pointed  out. 
The^author  attempts  to  show  that  they  arc  distinct  bodies, 
by  a  variety  of  facts,  and  that,  instead  of  being  related,  they 
are  apparently  antagonizing  principles,  repelling  each  other. 
He  traces  the  principle  of  light,  as  it  forms  an  ingredient  in 
many  dlft'cFcnt  bodies,  not  only  in  chemical  combination, 
but  in  a  looser  union,  where  its  separation  takes  place  with- 
out decomposition. 

If  this  opinion  be  then  established,  that  author  must  have 
the  prior  claim ;  and  it  is  remarkable  that,  in  the  Encyclo- 
pgedia,  it  is  attributed  to  Dr.  Parr  of  Exeter,  though  the 
name  is  omitted  in  Dr.  Thomson's  separate  work.  But  with 
this  conjecture  I  have  no  business :  my  n\  ish  is  only  to  state 
the  circumstances. 

As  I  have  paid  some  attention  to  this  subject,  I  may 
trouble  you  with  some  further  remarks  on  it,  should  you 
approve  of  the  communication.  I  will  now  only  intrude 
further,  by  requesting  a  place  for  this  letter  in  your  next  j 
and  am  your  sincere  friend  and  well  wisher, 

T.  R.  O. 


XIV.  Observations  on  the  Processes  of  Tanning. 
By  Mr,  Davy  *. 

I.  On  the  Preparation  of  Skin  for  Tanning. 

.Ln  all  the  processes  for  forming  leather,  the  skins  are  de- 
pilated, and  freed  from  flesh  and  extraneous  matter  before 
they  arc  submitted  to  the  action  of  the  tanning  lixivium. 
In  some  cases,  when  large  skins  are  cmployccl,  a  slight 

*  From  tl)C  Journals  of  the  Royal  Irstiwtion  of  Great  Britain. 

degree 
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degree  of  putrefaction  is  induced,  for  the  purpose  of  en- 
abling the  hair  to  be  readily  separated ;  but  in  general  this 
effect  is  produced  by  a  mixture  of  lime  and  water. 

The  process  by  putrefaction  is  so  simple  as  to  requ  re  no    - 
comment :  the  epidermis  is  loosened  by  it,  and  the  cellular 
substance  that  constitutes  the  bulb  of  the.  hair  softened  in 
such  a  manner  that  it  may  be  easily  separated  from  the  cutis 
or  tme  skin. 

When  lime  is  employed,  it  has  been  generally  supposed 
that  it  acts  by  destroying  the  epidermis,  so  as  to  render  it 
soluble  in  water.  This,  however,  does  not  appear  to  be  the 
case :  I  exposed  to  two  ounces  of  lime  water  four  grains  of 
epidermis,  separated  from  cow  skin,  and  which  had  been 
freed  from  loose  moisture  by  blotting  paper;  but,  after  five 
days,  it  appeared  rather  of  larger  volume  than  before  ;  and 
instead  of  having  lost  any  weight,  I  found  that  it  had  gained 
very  nearly  half  a  grain. 

The  epidermis  has  been  supposed  to  consist  of  coagulated 
albumen.  In  comparing  its  properties  with  those  of  the 
coagulated  white  of  the  egg,  there  was  a  striking  analogy 
perceived  between  them :  both  were  soluble  in  the  caustic 
alkalies  by  long  exposure,  and  were  acted  upon  by  the  acids. 

In  examining  the  circumstance  of  the  action  of  lime 
water,  and  of  milk  of  lime,  upon  skin,  I  liave  always  ob- 
served that  the  cuticle  is  rendered  extremely  loose  and  friable 
after  this  action :  from  which  it  is  probably  that  it  combines 
with  the  lime,  so  as  to  form  an  insoluble  compound.  This 
may  be  observed  indeed  in  washing  the  hands  with  lime 
water :  the  cuticle  becomes  extremely  rough  and  dry ; 
whereas,  after  the  action  of  weak  alkaline  solutions,  which 
form  soluble  compounds  with  it,  it  is  found  smooth. 

Not  only  the  epidermis,  but  likewise  the  soft  matter  at 
the  extremity  of  the  hair,  is  acted  upon  by  lime ;  and  this 
effect  must  tend  considerably  to  facilitate  the  process  of 
depilaiion.  Likewise  the  fat  and  oily  matter  adhering  to 
the  skin  form  saponaceous  compounds  with  the  earth, 
and  these  compounds  are  removed  with  other  extraneous 
matter,  before  the  skins  are  submitted  to  any  new  chemical 
agents. 

It  has  been  proposed  to  use  the  resldiium  of  the  tanning 
lixivium,  or  the  exhausted  ooze,  for  the  purposes  of  depila- 
tion;  but  this  liquor  seems  to,  contain  no  substances  capa- 
ble of  actinff  upon  the  epidermis,  or  of  loosening  the  hair; 
and  when  skin  is  depilated  by  being  exposed  to  it,  the  effect 
must  really  be  owing  to  incipient  putrefaction* 

F  S  Skins, 
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Skins,  after  being  depilated  and  cleansed,  are  in  this! 
country  generally  subjected  to  other  processes  of  prepara- 
tion before  they  are  impregnated  with  the  tanning  prin- 
ciple. 

The  large  and  thick  hide?  wliich  have  undergone  incipi- 
ent putrei'action  are  introduced  for  a  short  lime  into  a 
strong  infusion  of  bark,  v.hen  they  are  said  by  manufac- 
turers to  be  coloured;  and  after  this  they  are  acted  upon 
by  water  impregnated  with  a  little  sulphuric  acid,  or  ace- 
tous acid  formed  by  the  fermentation  of  barley  or  r)'e.  In 
this  case  they  become  harder  and  denser  than  before,  and 
fitted,  after  being  tanned,  for  the  purpose  of  forming  the 
stouter  kinds  of  sole  leather.  'I'he  acids  are  capable  of  com- 
bining both  with  skin  and  with  tannin  ;  and  it  would  ap- 
pear that,  in  this  process,  a  triple  combination  must  be 
effected  on  the  surface  of  the  skin,  though  from  theory 
one  should  be  disposed  to  conclude,  that  the  interior  part 
could  be  little  modified  in  consequence  of  the  colouring, 
and  the  action  of  the  acids. 

The  light  skins  of  cows,  the  skins  of  calves,  and  all 
smaller  skins,  are  treated  in  a  very  different  way,  being 
submitted  for  some  days  to  the  action  of  a  lixivium,  called 
the  grainer,  made  by  the  infusion  of  pigeons  dung  in  water. 
After  this  operation  they  are  found  thinner  and  softer  than 
before,  and  more  proper  for  producing  flexible  leather." 
When  the  infusion  of  pigeons  dimg  is  examined,  after  being 
freshly  made,  it  is  found  to  contain  a  little  carbonate  of 
ammonia;  but  in  a  short  time  it  undergoes  fermentation, 
when  carbonic  acid  and  hydrocarbonate  are  given  out  bv  it, 
and  a  small  quantitv  of  acetous  acid  formed.  The  alkali  in 
the  grainer  may  probably  have  some  action  upon  the  skin  ; 
it  mav  be  supposed  to  free  it  from  any  oils  or  calcareous 
soap  that  remained  adhering  to  it :  but  the  great  effect  pro- 
bably depends  upon  the  complicated  process  of  fermenta- 
tion, during  which  the  skin  loses  its  elasticity,  and  becomes 
soft ;  and  it  is  found  by  tanners,  that  dung  which  has  un- 
dergone fermentalion  is  wholly  unfit  for  their  use. 

I  have  tried  several  experiments  on  different  substances, 
as  substitutes  for  the  pigeons  dung  vu^ed  in  the  griiincr,  but 
without  gaining  suceessnd  results.  \'eiT  weak  solutions  of 
carbonate  of  potash  and  carbonate  f)f  anunonia  seemed  to 
soften  considerably  small  pieces  of  skin  that  had  been  depi- 
lated by  lime;  but  when  they  were  tried  bv  Mr.  Purkis,  in 
the  processes  of  manufacture,  the  cflects  were  less  distinct, 
la  the  western  counties  of  England  the.cxcraneut  of  dogs 
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is  employed  instead  of  pigeons  dung,  and  culver  or  the  dung 
of  fowls   is  in  common  use.     The  duno-  of  graminivorous 

o  o  ... 

quadrupeds  enters  only  slowly  into  fermentation,  and  it  rs 
not  found  efficacious  in  the  process, 
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Connoissance  des  Terns,  a  V  Usage  des  ylstromnnes  et  des 
Ncwigatenrs  pour  VAn  13  de  V Ere  de  la  Rcpubriqiic  Fran- 
^oise  (1 805) ;  pnhliee  par  le  Bureau  des  Longitudes  a  Paris. 
De  I  Imprimerie  de  la  Repuhlique. 

JL  HIS  work  was  published  for  the  first  time  in  1679.  Pi^ 
card,  one  of  the  greatest  astronomers  of  the  I7th  century, 
and  Lcfebvre,  edited  the  earlier  volumes ;  Lieutaud  began 
in  170!2;  Godin  in  1730;  Miraldi  in  1735;  Lalande  in  1760  j 
Jeauvat  in  17/6;  Mcchain  in  1788:  in  consequence  of  the 
absenceofMechain,  Lalande  resumed  the  editorship  in  1795, 
and  has  continued  ever  since. 

This  work  is  divided  into  two  parts  :  the  first  compre- 
hends the  calendar,  that  is  to  say,  every  thing  relating  to 
observations  both  at  sea  and  at  land ;  a  catalogue  of  dOO 
principal  stars  for  the  1st  of  January  1805,  corrected  by 
Michel  Lefrancais  de  Lalande.  A  geographical  table  of 
longitudes  and  latitudes,  corrected  and  enlarged  by  Buache^ 
Mechain,  and  Lalande,  according  to  the  last  vovages  and 
observations  which  the  French  Board  of  Longitude  receives 
from  different  countries.  The  six  eclipses  which  will  take 
place  in  the  above  year  are  carefully  calculated^  as  well  as 
eclipses  of  the  stars. 

The  second  part  of  the  volume  contains  obser^'^ations 
which  render  this  work  of  more  general  utility  to  astrono- 
mers. Among  the  articles  are  a  history  and  observations  of 
the  new  planets  and  the  last  comets ;  a  new  catalogue  of 
the  stars  hitherto  known,  and  amounting  to  13000,  ex- 
tracted from  the  50,000  stars  observed  by  Lalande  the  uncle 
and  nephew ;  memoirs  or  observations  by  Von  Zach  and 
Ciccolini,  Delambre,  Messier,  Mechain,  Vidal,  Flauguer- 
gues,  Cousin,  Lalande  uncle  and  nephew,  Eurckhardt, 
Nouet,  Chabrol  de  Murol,  Thulis,  &c.  Also  the  histoiy 
of  Astronomy  for  the  vears  8  and  9,  being  a  continuation 
of  that  published  by  Lalande  for  the  preceding  years,  since 
1782.  The  most  curious  articles  in  this  volume  are  the  obr- 
servations  of  the  new  planet  discovered  by  Dr.  Olbers,  to 
\\hom  the  National  Institute  has  decreed  the  prize  medal 
founded  by  L^ilandc  for  the  best  annual  work  on  astronomy, 
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General  Zoology,  or  Sijstematic  Natural  History,  hy  George 
Shaw,  M.  D.  F.  R.  S.  &c.  ivith  Plates  from  the  first  Au" 
thorities,  and  most  select  Specimens  engraved  principally 
ly  Mr.  Heath.     Vol.  III.  Parts  1  and  2.   Kear=ley,  1802. 

Having  already  noticed  the  two  preceding  volumes  of 
this  useful  work,  we  shall  only  observe,  that  the  one  nov/ 
announced  seems  to  be  executed  wiih  the  same  care  and 
attention,  and  that  the  plates  are  engraved  in  the  same  style 
of  excellence.  The  t\\  o  parts  of  this  volume  contain  am- 
phibia; comprehending  tortoises,  frogs,  toads,  lizards,  and 
serpents.  As  a  specimen  of  the  work,  we  subjoin  the  follow- 
ing account  of  the  Coluber  Naja  : 

The  coluber  naja,   or  cobra  de  capello,    is  a  native  of 
India,  where  it  appears  to  be  one  of  the  most  common,  as 
well  as  most  noxious,  of  the  serpent  triba;  very  frequently 
proving  fatal,  in  the  space  of  a  few  minutes,  to  those  who 
unfortunately  experience  its  bite.     Its  remarkable  form  and 
colours  are  such  as  to  distinguish  it  with  great  ease  from 
almost  every  other  snake.     Its  ge!"ieral  lengTh  seems  to  be 
three  or  four  feet,  and  the  diameter  of  the  body  about  an 
inch  and  quarter :  the  head  is  rather  small  than  large,  and 
is  covered  on  the  fore  part  with  large   smooth   scales,  re- 
semblmg  in  this  respect  the  majority  of  innoxious  serpents ; 
the  back  part,  sid  js,  and  neck,  with  smaller  ovate  scales  ; 
and  the  remainder  of  the  animal,  on  the  upper  parts,  with 
small,  distinct,  oblong-oval   scales,  not  ill  resembUng  the 
general  form  of  a  grain  of  rice.     At  a  small  distance  be- 
yond the  head  is  a  lateral  swelling  or  dilatation  of  the  skin, 
which  is  continued  to   the  distance  of  about  four  inches 
downwards,  where  the  outline  graduallv  sinks  into  the  cy- 
lindric  form   of  the  rest  of  the  body.     Tbis  part  is  exten- 
sile, at  the  pleasure  of  the  animal ;  and  u'hen  viewed  from 
above,  while  in  its  most  extended  state,  is  of  a  somewhat 
cordated  form,  or  wider  at  the  upper  tban  the  lower  part : 
it  is  marked  above  by  a  very  large  and  conspicuous  patch  or 
spot,  greatly  resembling  the  figure  of  a  pair  of  spectacles ; 
the  mark  itself  being  white  with  black  edges,  and  the  mid- 
dle of  each  of  the  rounded  parts  jjlack.    This  mark  is  more 
or  less  distinct  in  difierent  indiv  duals,  and  also  varies  occa- 
sionally in  size  and  form,  and  in  some  is  even  altogether 
wanting.     The  usual  colour  of  the  animal  is  a  pale  fcniigi- 
nous  brown  above  ;  the  under  parts  being  of  a  blueish  white, 
sometimes  slightly  tinged  with  pale  brown,  or  yellow  :  tlu- 
tail,  which  is  of  moderate  length,  tapers  graduallv,  and  ter- 
minates in  a  slender,  sharp-pointed  extremity. 

This 
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This  fonnidable  reptile  has  obtained  its  Portuguese  title 
of  cobra  de  capello,  or  hooded  snake,  from  the  appearance 
svhich  it  presents  when  viewed  in  front  in  an  irritated  state, 
or  when  preparing  to  bite ;  at  which  time  it  bends  the  head 
rather  downwards,  and  seems  hooded,  as  it  were,  in  some 
decree,  bv  the  expanded  skin  of  the  neck.  In  India  it  is 
cveiy  where  exhibited  pubhcly  as  a  show,  and  is,  of  course, 
more  universally  known  in  that  country  than  ahnost  any  other 
of  the  race  of  reptiles.  It  is  carried  about  in  a  covered  basket, 
and  so  managed  by  its  proprietors  as  to  assume,  when  exhi- 
bited, a  kind  of  dancing  motion ;  raising  itself  iip  on  its 
lower  part,  and  altcrnateh-  moving  its  head  and  body  from 
side  to  side  4br  some  minutes,  to  the  sound  of  some  musical 
instrument  which  is  played  during  the  time.  The  Indian 
jugglers,  who  thus  exhibit  the  animal,  first  deprive  it  of  its 
fangs  ;  by  which  means  they  are  secured  from  the  danger  of 
its  bite. 

Dr.  Russel,  in  his  account  of  experiments  made  in  India 
with  this  serpent,  observes,  that,  as  a  general  standard  for 
a  comparison  of  the  effect  of  its  bite  with  that  of  other  poi- 
sonous serpents,  he  never  knew  it  prove  mortal  to  a  dog  in 
less  than  twenty-seven  minutes,  and  to  a  chicken  in  Jess 
than  half  a  minute.  Thus,  fatal  as  it  is,  its  poison  seems 
not  so  speedy  in  operation  as  that  of  the  rattle-snake,  which 
has  been  known  to  kill  a  dog  in  the  space  of  two  minutes. 

In  the  month  of  June  17B7,  a  dog  bitten  by  a  cobra  de 
capello  on  the  inside  of  the  thigh  howled  at  first  as  if  in 
severe  pain:  after  two  or  three  minutes  he  u;y  dour.,  con- 
tinuing to  howl  and  moan :  after  twenty  minutes  he  rose, 
but  with  much  difficulty,  being  unable  to  walk,  and  his 
whole  frame  appeared  grejitly  disordered.  He  soon  lay  down 
again,  and  in  a  few  minutes  was  seized  with  convulsions, 
in  which  he  expired  twenty-seven  minutes  after  the  bite. 

A  large  and  very  stout  dog  was  bitten  bv  another  cobra 
de  capello  on  the  inside  of  the  thigh,  which  in  a  minute 
or  two  was  drawri  up  ;  which  is,  in  general,  the  first  sym- 
ptom of  the  poison  having  taken  effect.  He  continued,  how- 
ever, nearly  an  hour  longer,  walking  on  the  three  remaining 
legs,  seemiuiZ  not  othcrv.ise  disordered ;  but  after  this  time 
he  laidhimseFf  along  in  great  inquietude,  his  head  and  throat 
being  convulsed  in  an  uncommon  degree ;  he  made  several 
vain  efforts  to  rise;  his  legs  became  both  paralytic,  and  after 
continuing  in  this  state  near  an  hour  he  expired. 

Nov.  1!,  a  large  dog  was  bitten  by  a 'cobra  de  capello 
which  had  been  captive  only  two  days.  He  complained  a 
good  deal  at  the  instant  of  the  bite,  and  the  leg  was  drawn 
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up  soon.  In  twenty-five  minutes  he  was  seized  with  con- 
vulsions, succeeded  by  stupor,  in  which  state  he  lay  for  ten 
minutes  :  the  convulsions,  however,  returned,  and  he  ex- 
pired in  a  quarter  of  an  hour  5  being  fifty-six  minutes  after 
the  bite. 

Aug.  9,  a  cobra  de  capelln  which  had  lost  his  two  long- 
est fangs,  but  retained  two  of  the  second  order,  was  made 
to  bite  a  very  large  stout  dog.  At  first  the  dog  complained 
loudly,  though  without  drawing  up  the  thigh,  or  shov.ing 
any  other  symptom  of  poison  :  but,  happening  at  this  time 
to  break  loose,  he  was  pursued,  and,  after  a  chase  of  an 
hour  and  a  half,  was  brought  back,  much  fatigued  and 
heated.  After  resting  a  quarter  of  an  hour,  water  \\  as  of-r 
fered  to  him,  which  was  refused,  though  he  ate  some  morsels 
of  bread  thrown  into  it.  About  a  quarter  of  an  hour  after- 
wards he  became  much  disturbed,  grew  entirely  outrageous, 
howling  violently,  snapping  at  and  gnawing  the  stake  to 
which  he  was  tied  with  mcredible  ferocity.  This  continued 
about  three  hours,  when,  orowing  faint,  his  bowlings  grew 
weaker,  his  convulsions  increased,  and  he  expired  in  about 
four  hours  after  the  bite. 

A  pig  bitten  by  a  snake  of  this  kind,  which  had  been 
kept  for  more  than  six  weeks,  and  fed  only  once  in  seven 
days  with  milk,  became  greatly  disordered  in  twenty  mi- 
nutes, and  expired  in  less  than  an  hour. 

A  chicken  bitten  by  a  cobra  de  capello  has  been  some- 
times known  to  survive  two  hours. 

Aug.  17,  1788,  an  attempt  was  made  to  make  a  cobra 
de  capeilo  bite  another  (of  the  variety  called  fiooii.i  para- 
goodo)  in  the  tail ;  but  that  part  being  found  too  small,  the 
belly  was  bitten,  a  little  above  the  vent.  The  bitten  snake 
soon  lost  its  former  activity,  and,  when  put  imder  a  glass, 
coiled  itself  up.  In  this  state  it  was  left,  and  after  an  hour 
and  a  quarter  was  found  dead.  On  opening  the  bell\-,  the 
parts  immediately  beneath  the  bite  appeared  much  inflamed, 
though  it  could  not  be  discovered  whether  the  fangs  had 
penetrated  into  the  cavity. 

A  cobra  de  capello  received  by  Dr.  Russcl  from  Gan- 
jam,  under  the  n^me  oi'  salt  a  fiag,  was  made  to  bite  another 
remarkably  large  cobra  brought  from  the  same  place  under 
the  name  of  coidtiak.  The  poison  v.as  shed  on  the  place, 
hut  uo  marks  of  fangs  could  be  perceived,  and  the  coul/iak 
remained  as  well  as  Tx'fore  :  this  experiment  was  repeatul 
with  the  same  result,  though  a  little  blood  as  well  as  poison 
was  found  on  the  part  bitten. 

Some  davs  after  this,  a  cobra  de  capello   (of  the  variety 
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failed  cooduni  nagoo)  was  made  to  bite  the  coult'iuh  on  the 
belly ;  both  fangs  visibly  acted ;  blood  appeared  on  the 
wound,  but  no  other  consequence  followed.  A  tar  tutici 
bitten  in\mediately  after  in  the  same  nunuier,  died  with'ui 
two  hours. 

Chickens  and  pigeons  bitten  by  a  cobra  de  capello,  whose 
fangs  had  been  eradicated,  suffered  no  symptoms  of  poison; 
but  when  poison  taken  from  the  same  snake  was  inserted 
into  their  bodies,  either  by  mcision  or  puncture,  they  sufr 
fered  the  usual  symptoms,  and  very  often  died, 

Mr.  Jameson,  author  of  the  Mineralos:}'  of  the  Scottish 
Isles,  is  about  to  put  to  the  press  a  work  entitled  ''A  Natu^ 
ral  History  of  Fossils,  according  to  the  System  of  the  cele- 
brated Professor  Werner,  of  Freyberg."  As  Mr.  Jameson 
studied  two  years  vmder  this  illustrious  naturalist,  he  hopes 
to  be  able  to  present  to  the  public  a  work  free  from  the 
errors  and  imperfections  of  Wiedemann,  Enmierling,  and 
Brochaut, 
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ROYAL  SOCIETY  OF  LONDON. 

JL  HE  following  is  a  short  account  of  experiments  on  the- 
absorption  of  different  gases  by  water,  at  different  tempera- 
tures, and  under  different  pressures,  made  by  Mr.  William 
Henry,  and  communicated  to  the  Society.  The  processti 
were  carried  on  by  means  of  instruments  invented  by  the 
author;  plates  and  descriptions  of  which  are  annexed  to  the 
account  of  the  experiments. 

Mr.  Cavendish,  in  pursuing  his  first  experiments  in  pneu- 
matic chemistry,  ascertained  numy  of  the  circumstance^ 
of  the  absorption  of  carbonic  acid  gas  by  water;  and  Dr. 
Priestley  had  noticed  the  relations  of  this  absorption  to 
pressure  :  more  lately,  the  manufacture  of  artificial  gaseous 
waters  has  called  the  attention  of  many  chemists  to  this 
part  of  the  subject ;  but  the  power  of  combination  of  other 
aeriform  fluids  with  water,  and  the  manner  in  which  thi^ 
power  is  modified  by  different  causes,  have  been  but  little 
studied. 

Mr.  Henry,  in  the  first  part  of  the  detail  of  his  experi- 
pients,  states,  that  tlic  quantity  of  carbonic  acid  gas  absorbec;! 
by  water,  is  influenced  materially  by  the  quantity  of  com- 
;non  airj  which  may  be  either  combined  with  the  water,  or 
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mixed  with  th*^  <yas ;  and  the  effect  is  in  some  measure  pro- 
portional to  the  quantity  of  the  residue,  the  absorption 
being  always  greatest  when  a  large  quantity  ol'  gas  was  asii- 
tated  with  a  comparatively  small  quantity  of  water. 

P'rom  various  trials  made  v>ith  great  care,  Mr.  Henry 
concludes,  that,  in  judging  of  the  influence  of  temperature, 
the  experiments  should  be  made  ou  equal  proportions  of  gas, 
and  of  water,  and  that  in  this  case,  with  regard  to-carbonic 
acid  gas,  1 -fourteenth  of  the  whole  bulk,  absorbable  at  .55% 
js  the  diminution  of  the  quantity  of  absorption  produced  by 
each  elevation  of  10°  of  Fahrenheit. 

Of  sulphuretted  hydrogen  gas,  100  parts  of  water,  at  55'^^ 
absorb  86  parts,  and  at  85°  78  parts. 

Of  nitrous  oxide  gas,  100  cubic  inches  of  water,  at  55", 
take  up  50,  and  at  70   only  44. 

The  experiments  on  those  gases  which  are  aljsorbcd  only 
in  small  proportions  by  water  the  author  could  nofconvci 
iiiently  make  at  more  tlian  one  temperature. 

He  found  tha.  at  60%  100  cubic  inches  of  water  absorb, 
of  nitrous  gas,  3  cubic  inches;  of  oxy^'en,  2"63  ;  of  phos- 
phuretted  hydrogen,  2*14;  of  gaseous  oxide  of  carbon,  2*01; 
of  carburetted  hydrogen  gas,  l'40j  of  nitrogen  gas,  1-20; 
of  hvdrogen  ga^,  1*08. 

Mr.  Henry  mentions  that  during  the  absorption  of  large 
quantities  of  carbonic  acid,  sulphuretted  hydrogen  and  ni- 
trous oxide  by  water,  an  increase  of  temperature  of  about 
3-fourths  of  a  de!7,ree  is  perceived. 

From  the  results  of  a  great  variety  of  experiments  made 
in  the  more  absorbable  gases,  and  on  oxygen  and  nitrogen 
gases,  the  author  draws  the  following  general  conclusion 
with  regard  to  pressure  : 

That  under  the  same  circumslance  of  temperature,  water 
takes  up  the  same  volume  of  gas,  whetlior  it  be  condensed, 
or  under  ordinary  pressure ;  but,  as  the  spaces  occupied  by 
gases  are  inversely  as  the  weights  compressing  them,  it 
follows,  that  water  takes  up  of  gas  condensed,  by  one,  two, 
or  three  additional  atmospheres,  a  quantity  which  is  equal 
to  twice,  thrice,  or  four  times  the  quantity  taken  up  under 
the  ordinary  pressure.  *  D, 

GALVANIC  SpCIETY,   FAUIS. 

On  tlie  2Slh  of  May  the  Galvanic  Society  made,  for  the 
second  tiir.e,  some  experiments  on  a  large  scale  at  the  vete- 
rinary school  of  Alfort. 

Animals  of  all  sizes,  from  the  insect  to  the  horse,  were 
subjected  to  im  apparatus  composed  of  more  than    20OO 
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disks,  formed  into  piles  which  communicated  v/ith  each 
other.  Besides  other  results,  the  following  were  observed  : 

1st,  That  a  spark  cannot  be  obtained,  as  in  common 
electricity,  at  an  explosiv^e  distance,  but  at  the  point  of 
contact. 

2d,  That  Coulomb's  electrometric  balance  docs  not  indi- 
cate electric  tension  in  the  ratio  of  the  number  of  pairs  of 
disks,  or  of  the  strength  of  the  pile. 

3d,  That  the  power  of  a  very  formidable  apparatus  is  re- 
quired to  kill  a  small  animal. 

4th,  That  Galvanism,  applied  after  death,  can  determine 
movements  of  in.-^piration  and  expiration.  If  a  lighted  taper 
be  placed  near  a  small  aperture  made  in  the  trachea,  the 
flame  at  the  moment  when  the  Galvanism  is  applied  is  dran^n 
into  the  breast  by  the  impulse  of  the  air  passing  into  the 
lungs,  and  extinyaiished  when  the  air  issues. 

5th,  That  contractions  can  be  produced  in  the  head  and 
forehead  of  a  large  annnal — a  horse,  for  example — bv  pla- 
cing it  at  a  vcrv  great  distance,  and  making  it  communicate 
with  the  pile  by  one  conductor,  while  the  otiier  is  formed 
by  the  common  reservoir*. 


XVII.  Intelligence  and  Miscellaneous  Articles. 

A  DEFENCE  AGAIXST  FIPxE. 

XROFESSOR  Palmier,  of  Hamburgh,  has  lately  discovered 
a  means  by  which  all  inflammable  matters,  such  as  wood, 
paper,  linen,  &c.,  can  not  only  be  secured  from  burnina;, 
but  also  be  speedily  extinguished  when  on  fire.  These 
means  consist  in  a  powder  composed  of  one  ounce  of  sul- 
phur, one  ounce  red  ochre,  and  six  ounces  of  copperas  water. 
To  render  wood  incombustible,  it  is  first  daubed  over  with 
cabinet-maker's  glue,  after  which  the  powder  is  strewed 
over  it :  and  this  operation,  when  the  wood  becomes  dry, 
is  three  or  four  times  repeated.  When  the  powder  is  to  be 
applied  to  linen  or  paper,  plain  water  is  employed  in  the 
room  of  glue :  in  other  respects  the  process  is  the  same, 
with  this  difference  alone,  that  the  operation  is  performed 
only  once  or  twice.  When,  the  powder  is  used  for  articles 
already  on  fire,  two  ounces  are  sufficient  to  extinguish  a 
square  foot  of  surface.    Professor  Palmer  intends  to  publish 

'"^  This  sentence  is  ambiguous.     We  hnve  translated  it  literallv,  how- 
ever, f.-onithe  Trench  Journal  in  which  it  appe;ired.— Edit. 
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•<]  full  account  of  his  inventiorij  and  of  the  different  methods 
of  usins  It,  and  to  show  how  at  the  time  of  large  conflagra- 
tions it  may  be  employed  to  most  advantage  to  save  the  lives 
of  men,  and  valuable  articles. 

A  trial  of  this  powder  was  made  at  Wolfcnbuttel  on  the 
11th  of  December,  and  it  fully  answered  the  expectation 
which  had  been  formed  of  it, 

SPONTANEOUS  DECOMPOSITION  OF  A  FABRIC  OF  SILK*. 

On  the  night  of  March  19,  1802,  during  the  session  of 
concrress  at  Washington,  Jonathan  Dayton,  one  of  the  se- 
nators then  attending  from  the  state  of  New  Jersey,  sus- 
tained a  loss  of  a  pair  of  black  silk  stockings  in  an  uncom- 
mon manner.  On  imdressing  himself  at  bed -time,  his  stock- 
ings were  the  last  of  his  garments  which  he  took  off.  The 
weather  being  cold,  he  wore  two  pair,  the  inner  of  wool  and 
the  outer  of  silk.  W^hen  he  stripped  off  the  silk  stockings, 
he  let  them  drop  on  a  woollen  carpet  lying  by  the  bed-side ; 
and  one  of  his  garters,  which  was  of  white  woollen  ferretin, 
fell  down  with  the  stockings.  The  under-stockings,  on 
being  pulled  off,  were  thrown  at  some  distance,  near  the 
foot  of  the  bed.  He  observed,  on  separating  and  removing 
the  silk  stockings  from  the  woollen  ones,  that  there  was  an 
nnusual  snapping  and  sparkling  of  electric  matter.  But  as 
he  had  been  long  acquainted  with  the  appearance,  it  at-, 
traded  but  transient  notice. 

He  fell  asleep,  and  remained  undisturbed  until  morning, 
\vhen  the  servant  entered  to  kindle  the  fire.  The  man  ob- 
served that  one  of  the  leather  slippers,  lying  on  the  carpet, 
and  partly  covered  by  one  of  the  stockings,  was  very  much 
burnt.  Mr.  Dayton  then  rose,  and  found  that  the  leather 
over  which  the  stockings  had  lain  was  converted  to  a  coal. 
The  stockings  were  changed  to  a  brown,  or  what  is  com- 
monly called  a  butternut  colour.  And  although,  to  the  eye, 
the  stitches  of  the  legs,  and  even  the  threads  of  tlieir  clocks, 
appeared  to  be  firm  and  entire;  yet,  as  soon  as  an  attempt 
was  made  to  touch  and  handle  them,  they  were  found  to  be 
wholly  destitute  of  cohesion,  their  texture  and  structure  bcr 
ino;  altogether  destroyed.  Nothing  but  a  remnant  of  car- 
bonic matter  was  left,  except  iIku  a  part  of  tlie  b.ecl  of  one 
of  the  stf^ckings  was  not  decomposed. 

Though  this  destruction  of  tlie  stockings  took  place  dur- 
ing the  night,  when  nobody  saw  the  manner  and  circum- 
stances of  the  process,  yet  there  w  as  e\  idence  enouirh  of 

*  From  the  American  Mcdipal  Rcpoiuory,  vol.  v. 
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the  evolution  of  much  caloric  while  it  was  going  on ;  ior 
every  thing  in  contact  with  the  stockin2:s  was  turned  !;> 
coal  or  cinder.  Beside  the  slipper  before  mentioned,  the 
garter  was  burned.  It  had  fallen  partly  on  the  carpet,  and 
jjartly  on  and  between  the  stockings.  As  far  a?  it  touched 
the  stockings  it  was  perfectly  disorganized  and  carbonated, 
and  inuTiediately  beyond  that  limit  was  as  sound  as  ever.  The 
part  of  the  carpet,  with  its  fringe,  which  lay  between  the 
stockings  and  the  floor,  was  in  like  manner  totally  destroyed, 
just  as  far  as  it  was  covered  by  the  stockings,  and  no  further. 
The  wooden  plank,  \\hich  was  of  pitch-pine,  was  also  con- 
siderably scorched  ;  and  beneath  the  plac&  where  the  thick- 
est folds  of  the  stockings  had  lain  was  converted  to  char- 
coal or  lamp-black,  to  a  considerable  depth.  In  throwing 
down  the  stockings  w  hen  they  were  pulled  ofl',  it  happened 
that  about  a  third  part  of  the  length  of  one  of  them  fell  not 
upon  the  carpet,  but  upon  the  bare  floor.  This  part  of  the 
t-'tocking  v\  as  decomposed  like  the  rest,  and  the  floor  very 
much  scorched  where  it  had  lain. 

There  was  very  little  fire  on  the  hearth,  and  the  little 
there  was  was  eight  or  nine  feet  distant.  The  candle  had 
been  carefully  extinguished,  and  stood  on  a  table  in  another 
direction,  and  about  equally  distant.  Indeed,  no  application 
of  burning  coals  or  of  lighted  candles  could  have  produced 
tlie  eflects  which  have  been  described.  It  would  seem  that 
the  combustion,  if  it  may  be  so  called,  proceeded  from  a 
surcharge  of  caloric,  or  electricity,  in  the  silk,  accumulated 
by  means  not  well  understood ;  and  that,  not  being  refera- 
ble to  any  known  external  agent,  it  may,  '^in  the  present 
^tate  of  our  information,  be  termed  spontaneous. 
'  The  substances  chiefly  consumed  were  leather,  wool,  silk, 
and  resinous  wood.  The  linen  linmg  of  the  slipper  was 
indecsil  destroved  as  far  as  the  leather  it  touched  was  de- 
stroyed. But  where  it  did  not  come  in  contact,  it  escaped, 
and  the  fire  showed  no  disposition  to  burn  even  the  liueii 
beyond  the  boundaries  prescribed  to  it  on  the  leather. 
■  What  is  the  theory  of  this  phoenonienon  ?  With  what 
other  facts  is  it  inunediatelv  connected  ?  Whatever  men  of 
science  may  determine  on  these  points,  one  thing  seems  to 
be  evident,  that  if  spontaneous  combustion  can  happen  thus 
to  bodies  so  little  inflammable  as  leather,  silk,  and  wool, 
that  instances  of  its  occurrence  in  bodies  easier  to  burn  are 
more  frequent  than  is  generally  supposed. 
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ANXiaUITIES. 

A  number  of  curious  remains  of  antiquity  arrived  at 
Portsmouth  in  one  of  the  transports  from  Eg\'pt ;  they  are 
the  property  of  the  earl  of  Cavan,  and  weic  put  on  board  a 
\-esscl  to  be  convey «:d  to  his  lordship's  scat  at  Fawley : 
among  them  are  the  following  : — A  case  containing  mum- 
mies of  an  antient  Egyptian  family,  viz.  a  male,  female,  and 
two  childreji :  the  male  measures  five  feet  nine  inches  in 
height ;  and  as  the  upper  haif  of  the  body  had  been  stript  ot 
the  linen  swathes,  the  flesh,  the  nails  of  tlie  fingers,  and  even 
the  features,  can  be  seen  very  distinctly  :  the  arms  are  bent 
upwards,  crossing  each  other  on  the  breast,  the  fingers  of  the 
right  hand  touching  the  left  shoulder,  and  the  left  hand 
clenched  as  if  holdmg  something-  The  female  measures 
five  feet  six  inches  m  height,  and  the  infant  children  about 
twenty-two  inches.  Mummies  of  an  ichneumon,  a  dog, 
two  hawks,  two  o\\  Is,  and  six  ibises,  some  of  them  in  co- 
vered urns  of  red  earthen  ware ;  another  complete  mummy, 
with  the  external  case  beautifully  painted  with  hierogly- 
phics ;  a  bust  of  Isis ;  a  large  frog  in  gray  granite  ;  a  large 
slab  of  v^hitish  granite,  with  hieroglyphics  cut  in  bas  relief; 
a  broken  sarcophagus  in  black  granite,  and  many  antique 
fragments  of  marble  porphyries,  jaspers,  agates,  and  masses 
of  the  various  rocks  of  Upper  Egypt,  which  will  be  highly 
interesting  to  the  mineralogist,  as  well  as  amusing  to  the  an- 
ti([uarian ;  a  perfect  sarcophagus  of  red  granite ;  its  inside 
dimensions  are  six  feet  six  inches  long,  two  feet  four  inches 
wide,  and  one  foot  six  inches  deep  :  a  large  column  of  red 
porphyry;  also,  a  bow  I  of  red  granite,  its  outside  dimensions 
near  six  iect ;  it  is  cut  out  of  the  base  of  a  Corinthian  column ; 
the  mouldings  are  very  perfect,  and  the  whole  height  of  the 
colunm  must  have  been  about  54  feet. 

MEASUREMENT  OF  A  DEGREE  OF  THE  MERIDIAN. 

Astronomers  long  suspected  that  there  was  an  error  in 
the  measuronent  of  a  degrc^e  of  the  earth,  made  in  Lapland 
in  1736  by  Maupertuis,  Lemonnier,  Outhier,  and  Celsius, 
because  that  degree  was  greater  than  it  ought  to  be  accord- 
ing to  all  the  other, measurements.  M.  Melanderhiolm 
has  found  meaiis  to  repeat  this  measurement,  lie  informs 
me  in  a  letter  that  iVJ.  Svanberg  and  three  other  astrono- 
mers have  found  the  degree  to  be  37-09  toises  in  iat.  66' 
2o',  which  makes  196  tois(i.s  less  than  by  the  measurement 
of  the  French  astronomers,  and  gives  for  the  ilaltening  of 
th(;  earth  a  313lh  part.  Tiiis  agrees  better  with  the  other 
comparisons,  and  show  s  us  that  the  figure  of  the  eartli  is 
not  so  irregular  as  was  supposed  fiom  the  northern  degree. 

M.  Mcchain 
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M.  Mechain  set  out  on  the  26th  of  April  for  Spain,  where 
he  intends  to  measure  a  triangle  of  93^000  toises,  termi- 
nating at  tlie  Balearian  islands,  and  which  will  complete 
the  grand  and  important  measurement  of  the  meridian  which 
iSIechain  and  Delambre  made  a  few  years  ago.  He  is  ac- 
companied by  ]M.  Chevalier,  Dezauche,  and  Mechain  jun« 
This  measurement  will  be  very  difficult :  but  no  one  is  more 
capable  than  M.  Mechain  to  overcom.e  difficulties  3  and  we 
shall  have  the  43th  degree  in  the  middle  of  the  whole  arc 
measured  by  the  French.  De  Lalakde. 

Humboldt's  travels. 

The  report  some  time  ago  circulated  of  the  death  of  this 
celebrated  traveller  has  been  contradicted  by  some  of  the 
Berlin  journals,  which  state,  that  letters  have  been  lately 
received  from  him  by  some  of  his  friends  at  Paris.  These 
letters,  which  are  dated  at  Liona,  announce  that  he  pro- 
posed to  return  to  Europe  about  the  month  of  September 
next. 

NEW   METAL. 

Proust  has  discovered  that  the  substance  which  he  con- 
sidered as  a  new  metal,  and  to  which  he  had  ffiven  the 
name  of  selenc,  is  nothing  else  than  uranium. 

ASTRONOMY. 

Table  of  the  geocentric  motions  of  the  two  new  planeta 
for  the  month  of  Julv. 
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PHILOSOPHICAL  LECTURES. 

The  rev.  D.  F.  Pryce,  A.  M.  curate  of  Bathwick,  has 
been  for  some  time  engaged  in  preparing  a  philosophical 
apparatus,  on  a  very  extensive  scale,  under  the  inspection  of 
Messrs.  W.  and  S.  Jones,  Holborn,  on  which  he  designs  to 
read  two  or  more  courses  of  popular  lectures  annually  Tn  the 
city  of  Bath,  The  apparatus  is  ia  such  a  state  of  forward- 
ness. 
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lies?,  as  will  enable  Mr.  Prvcc  to  commence  early  In  the 
ensuing  winter.  He  is  also  in  treaty  for  the  erection  of  ii 
Jcientitic  theatre,  capable  of  holding  about  five  hundred 
persons^  on  a  plan  similar  to  that  at  the  Royal  Institution. 

Dr.  Pkaksox  proposes,  in  addition  to  his  summer  course  of 
lectures  on  physic  and  chemistry,  to  give  the  following  on  the 
co'iV-pdck  inoculation,  at  the  Institution,  (founded  Dec.  1799, 
late  No.  b,  Golden-square,)  No.  44,  Broad-street,  Golden- 
square.  A  lecture  to  be  given  at  the  Institution  once  or  twice 
a  week,  according  to  the  subject  of  it,  for  about  twelve  weeks. 

The  principal  objects  will  be;  1.  The  histoiy  of  what  is 
known  of  the  vaccina  in  cows.  2.  The  history  of  the  dis- 
covery, introduction,  and  propagation  of  vaccine  inocula- 
tion. 3.  To  show,  in  patients  at  the  Institution,  the  pro- 
gress of  the  inoculated  cow-pock,  through  its  stages  of 
erowing  into  a  vesicle,  constitutional  disorder,  scabbing 
process,  deciduary  carbuncle-like  scab,  with  a  view  espe- 
v.iallv  to  make  known  the  distinguishing  characters  of  the 
vaccina.  4.  To  explain  the  unusual  or  accidental  sym- 
ptoms and  effects  of  the  vaccina:  viz.  eruptions,  phlegmo- 
nous inflannnatioii,  er)^'themaj  axillary  swellings,  essera 
vaccina,  pustule,  ulcerations  of  inoculated  parts,  &c.  5.  Tci 
explain  the  anomalous  eruption  of  inoculated  parts.  6.  To 
explain  the  anomalous  course  of  the  inoculated  vaccina. 
7.  Intervening  disorders,  especially  the  small-pox,  measles^ 
chicken-pox,  contagious  angina,  hooping  cough,  tooth 
rash,  red  Tum,  Sec.  8.  Instances,  by  inoculation,  of  the 
small-pox  and  cow-pock  at  the  same  tune  in  the  same  per- 
son. 9*  The  various  modes  of  preserving  vaccine  matter. 
10.  The  effects  of  various  modes  of  inoculation.  11.  The 
effects  of  matter  at  different  ages  of  the  vaccine" pock.  12. 
Tlie  effects  of  inoculation  of  persons  who  have  undergone 
the  small-pox  or  cow-pock.  13.  The  effects  of  inoculation 
when  it  fails  to  destroy  the  susceptibility  of  the  small-pox. 
14.  The  medical  treatment  and  regimen  during  the  cow- 
pock.  15.  The  effects  on  health  subsequently  to  inocula- 
tion. l(i.  The  vaccine  inoculation  instead  of  the  small- 
pox,  as  vicarious  of  a  disease  in  sheep. 

Pkoi'Osals. — 1.  Subscribers  for  life,  viz.  often  guineas^ 
to  the  Vaccine  Institution  to  be  admitted  gratuitously;  a* 
well  as  2.  Perpetual  pupils  to  Dr.  Pearson's  lectures  in  ge- 
neral;  and  his  3.  Other  pupils  on  becoming  perpetual,  ih 
addition  to  their  present  lectures,  to  be  admitted  on  the  same 
terms.  4.  Those  who  arc  neither  subscribers  to  the  Insti- 
tution, nor  arc  pupils,  as  just  mentioned,  are  to  pay  three 
guineas  for  a  single  course,  or  six  guineas  as  perpetual. 
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XVIIT.  On  the  Modifications  of  Clouds^  and  on  the  Pr'tn" 
ciples  of  their  Production,  Suspension ^  and  Destruction  ; 
leinrr  the  Sulstance  of  an  Essay  read  before  the  Askesian 
Society  in  the  Session  1802-3.  By  Luke  Howajid, 
Esq* 

felNCE  the  increased  attention  which  has  been  given  to 
meteorology,  the  study  of  the  various  appearances  of  water 
Suspended  in  the  atmosphere  is  become  an  interesting  and 
even  necessary  branch  of  that  pursuit. 

If  clouds  were  the  mere  result  of  the  condensation  of  va- 
pour in  the  masses  of  atmosphere  which  they  occupy,  if 
their  variatinis  were  produced  by  the  movements  of  the  at- 
mosphere alone,  then  indeed  might  the  study  of  them  be 
deemed  an  useless  pursuit  of  shadows,  an  attempt  to  de- 
scribe forms  which,  being  the  sport  of  winds,  must  be  ever 
varying,  and  therefore  not  to  be  defined. 

But  however  the  erroneous  admission  of  this  opinion  may 
have  operated  to  prevent  attention  to  them,  the  case  is  not 
so  with  clouds.  They  are  subject  to  certain  distinct  modifi- 
cations, produced  by  the  general  causes  which  effect  all  the 
variations  of  the  atmosphere :  they  are  commonly  as  good 
visible  indications  of  the  operation  of  these  causes  as  is  the 
countenance  of  the  state  of  a  person's  mind  or  body. 

It  is  the  frequent  observation  of  the  countenance  of  the 
sky,  and  of  its  connection  with  the  present  and  ensuing  phse- 
nomena,  that  constitutes  the  antient  and  popular  meteoro- 
logy. The  want  of  this  branch  of  knowledge  renders  the 
predictions  of  the  philosopher  (who  in  attending  only  to 
his  instruments  may  be  said  only  to  examine  the  pulse  of 
the  atmosphere)  less  generally  successful  than  those  of  the 
weather-wise  mariner  or  husbandman. 

With  the  latter,  the  dependence  of  their  labours  on  the 
state  of  the  atmosphere,  and  the  direction  of  its  currents, 
creates  a  necessity  of  frequent  observation,  which  in  its  turn 
produces  experience. 

But  as  this  experience  is  usually  consigned  only  to  the 
memory  of  the  possessor,  in  a  confused  mass  of  simple  apho- 
risms, the  skill  resulting  from  it  is  in  a  manner  incommu* 
nicable  ;  for,  however  valuable  these  links  when  in  connec* 
tion  with  the  rest  of  the  chain,  they  often  serve,  when  taken 
singly,  only  to  mislead  4  and  the  power  of  coanecting  them, 

•  Communicated  by  the  Author. 
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in  order  to  form  a  judgment  upon  occasion,  resides  only  in 
tlie  mind  before  v.'hich  their  relations  have  passed,  though 
perhaps  imperceptibly,  in  review.  In  order  to  enable  the 
meteorologist  to  apply  the  key  of  analysis  to  the  experience 
of  others,  as  well  as  to  record  his  own  with  brevity  and  pre- 
cision, it  may  perhaps  be  allowable  to  introduce  a  methodi- 
cal nomenclature,  applicable  to  the  various  forms  of  sus- 
pended water,  or,  in  other  words,  to  the  modifications  of 
cloud. 

By  modification  is  to  be  understood  simply  the  structure 
or  manner  of  aggregation,  not  the  precise  form  or  magni- 
tude, which  indeed  varies  cveiy  moment  in  most  clouds. 
The  principal  modifications  are  commonly  as  distinguish- 
able from  each  other  as  a  tree  IVom  a  hill,  or  th-:  latter  from 
a  lake;  although  clouds  in  the  some  modification,  considered 
with  respect  to  each  other,  have  often  only  the  common 
resemblances  w  hich  exist  among  trees,  hills,  or  lakes,  taken 
generally. 

The  nomenclature  is  drawn  from  the  Latin.  The  reasons 
for  having  recourse  to  a  dead  language  for  terms  to  be 
adopted  by  the  learned  of  difierent  nations  are  obvious.  If 
it  should  be  asked  why  the  Greek  was  not  preferred,  after 
the  example  of  chemistry',  the  author  answers,  that  the  ob- 
jects being  to  be  defined  by  visible  characters,  as  in  natural 
history,  it  was  desirable  that  the  terms  adopted  should  at 
once  convey  the  idea  of  these,  and  render  a  recourse  to  de- 
finitions needless  to  such  as  imdcrstand  the  literal  sense, 
v.hich  many  more  would,  it  is  concluded,  in  Latin  than  in 
Greek  words. 

There  axe  three  simple  and  distinct  modifications,  in  any 
one  of  which  the  aggregate  of  minute  drops  called  a  cloud 
may  be  formed,  increase  to  its  greatest  extent,  and  finally 
decrease  and  disappear. 

But  tlie  same  aggr.eg3>te  which  has  been  formed  in  one 
modiiication,upon  a  chajige  in  the  attendant  circumstances, 
n\av  pass  into  another. 

Or  it  may  continue  a  considerable  tin>e  in  an  intermediat(> 
state,  partaking  of  the  characters  of  two  modilications  ;  and 
it  may  also  disappear  in  (his  stage,  or  return  to  the  first  mo- 
rilfication. 

Lastly,  aggregates  separately  formed  in  different  modifi- 
cations may  unite  and  pass  mto  one  exhibiting  diflerent 
characters  in  ditTerent  parts,  or  a  portion  of  a  simple  ag-» 
gregate  may  pass  into  another  modification  without  sepa-^ 
rating  from  the  remainder  of  the  mass. 

J-iiuce,  together  with  the  simple,  it  becomes  necessary  to 
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admit  intermediate  and  compound  modifications,  and  to 
impose  names  on  such  of  tiiem  as  are  worthy  of  notice. 
The  simple  modifications  are  tlms  named  and  defined  : 

1.  Cirrus.  Def.  Nubes  cirrata,  tenuissimaj  quae  un- 
dtque  crescat. 

Parallel,  flexuous,  or  diverging  fibres,  extensible  in  any 
or  in  all  directions. 

2.  Cumulus.  Def.  Nubes  cumulata,  densa,  sursum 
crescens. 

Convex  or  conical  heaps,  increasing  upward  from  a  ho- 
rizontal base. 

3.  Stratus.  Def.  Nubes  strata,  aquae  modo  expansa, 
deorsum  crescens. 

A  widely  extended,  continuous,  horizontal  sheet,  in- 
creasing from  below. 

This  application  of  the  Latin  word  strains  is  a  little 
forced.  But  the  substantive,  stratum,  did  not  agree  in  its 
termination  with  the  other  two,  and  is  besides  already  used 
in  a  different  sense  even  on  this  subject,  e.  g.  a  stratum  of 
clouds  ;  yet  it  was  desirable  to  keep  the  derivation  from  the 
verb  sterno,  as  its  significations  agree  so  well  with  the  cir- 
cumstances of  this  cloud. 

The  intermediate  modifications  which  require  to  be  no- 
ticed arc  : 

4.  Cirro-cumulus.  Def.  Nubeculae  densiores  subro  ^ 
tundae  et  quasi  in  agmine  appositas. 

Small,  well  defined  roundish  masses,  in  close  horizontal 
arrangement. 

5.  Cirro-stratus.  Def  Nubes  extenuata  sub-concava 
vel  undulata.     Nubeculae  hujus  modi  appositae. 

Horizontal  or  slightly  inclined  masses,  attenuated  towards 
a  part  or  the  whole  of  their  circumference,  bent  down- 
ward, or  undulated,  separate,  or  in  groups  consisting  of 
small  clouds  having  these  characters. 

The  compound  modifications  are  : 

6.  Cumulo-stratus.  Def.  Nubes  densa,  basim  pla- 
nam  undique  supercrescens,  vel  cujus  moles  longinqua  vi-- 
detur  partim  plana  partim  cumulata. 

The  cirro-stratus  blended  with  the  cumulus,  and  either 
appearing  intermixed  with  the  heaps  of  the  latter  or  su- 
peradding a  wide-spread  structure  to  its  base. 

7.  Cumulo-cirro-stratus  vel  Nimbus.  Def.  Nubes 
vel  nubium  congeries  pluviam  eflbndens. 

The  rain  cloud.  A  cloud  or  system  of  clouds  from  which 
rain  is  falling.     It  is  a  horizontal  sheet,  above  which  the 
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cirrus  spreads,  while  the  cumulus  enters  it  laterally  anti 
from  beneath. 

Of  the  Cirrus, 

Clouds  in  this  modification  appear  to  have  the  least  den- 
sity, the  greatest  elevation,  and  the  greatest  variety  of  extent 
and  direction.  They  are  the  earliest  appearance  after  serene 
weather.  They  are  lirst  indicated  by  a  few  threads  pen- 
cilled, as  it  were,  on  the  sky.  These  increase  in  length, 
and  new  ones  are  in  the  mean  time  added  laterally.  Often 
the  lirst-formed  threads  serve  as  stems  to  support  numerous 
branches,  which  in  their  turn  give  rise  to  others. 

The  increase  is  sometimes  perfectly  indeterminate,  at 
others  it  has  a  very  decided  direction.  Thus  the  first  few 
threads  being  once  formed,  the  remainder  shall  be  propa- 
gated either  in  one,  two,  or  more  directions  laterally,  or 
obliquely  upward  or  downward,  the  direction  being  oftea 
the  same  in  a  great  number  of  clouds  visible  at  the  same 
tinie :  for  the  oblique  descending  tufts  shall  appear  to  con- 
ver2;e  towards  a  point  in  the  horizon,  and  the  long  straight 
streaks  to  meet  in  opposite  points  therein ;  which  is  the  op- 
tical eiTect  of  parallel  extension. 

Their  duration  is  uncertain,  varying  from  a  few  minutes 
after  the  first  appearance  to  an  extent  of  many  hours.  It  is 
long  when  they  appear  alone  and  at  great  heights,  and 
shorter  w  hen  they  are  formed  lower  and  iu  the  viciaity  of 
other  clouds. 

This  modification,  although  in  appearance  almost  mo- 
tjouless,  is  intimately  connected  with  the  variable  motions 
of  the  atmosphere.  Considering  that  clouds  of  this  kind 
have  long  been  deemed  a  prognostic  of  wind,  it  is  extraor- 
dinary that  the  nature  of  this  connection  should  not  have 
been  more  studied,  as  the  knowledge  of  it  might  have  been 
productive  of  useful  results. 

In  fair  weather,  with  light  variable  breezes,  the  sky  is 
seldom  quite  clear  of  small  groups  of  the  oblique  cirrus, 
which  frequently-  come  on  from  the  leeward,  and  the  direc-^ 
lion  of  their  increase  is  to  windward.  Continued  wet  ^vea-^. 
ther  is  attended  w  ith  horizontal  sheets  of  this  cloud,  which 
i>ul>side  quickly  and  pass  to  the  cirro-stratus. 

Before  storms  thev  ai)pear  lower  and  denser,  and  usually 
in  tlio  quarter  opposite  to  that  from  which  the  storm  arises. 
Steady  high  winds  are  also  preceded  and  attended  by  streaks 
running  (|uite  across  the  sky  in  the  direction  they  blow  m. 

'i'h?  rt'lalions  of  this  niodification  with  the  state  of  the 
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Ibarometcr,   thermometer,    hygrometer^    and    electrometer, 
have  not  yet  been  attended  to. 

Of  the  Cumiihis. 

Clouds  in  this  modification  are  commonly  of  the  moSt 
llense  stmcture :  they  are  formed  in  the  lower  atmosphere, 
and  move  along  with  the  current  which  is  next  the  earth.    - 

A  small  irregular  spot  first  appears,  and  is,  as  it  were,  the 
nucleus  on  which  they  increase.  The  lower  surface  conti- 
nues irregularly  plane,  AAhile  the  upper  rises  into  conical  or 
hemispherical  heaps ;  whi-ch  may  afterwards  continue  long 
nearly  of  the  same  bulk,  or  rapidly  rise  to  mountains. 

In  the  former  case  they  are  usually  numerous  and  near 
together,  in  the  latter  few  and  distant ;  but  whether  there 
are  few  or  many,  their  bases  always  lie  nearly  in  one  hori- 
zontal plane,  and  their  increase  upward  is  somewhat  pro- 
portionate to  the  'extent  of  base,  and  nearly  ahke  in  many 
that  appear  at  once. 

Their  appearance,  increase,  and  disappearance,  in  fair 
weather,  are  often  periodical,  and  keep  pace  with  the  tem- 
perature of  the  day.  Thus  they  will  begin  to  fonn  some 
hours  after  sun-rise,  arrive  at  their  maxinuun  in  the  hottest 
"part  of  the  afternoon,  theii  go  on  -diminishing  and  totally 
disperse  about  sun-set. 

But  in  changeable  weather  they  partake  of  the  vicissitudes 
of  the  atmosphere ;  sometimes  evaporating  almost  as  soon 
as  formed,  at  others  suddenly  forming  and  as  quickly  pass- 
ing to  the  compoimd  modifications. 

The  cumulus  of  fair  weather  has  a  moderate  elevation 
and  extent,  and  a  well  defined  rounded  surface.  Previous 
to  rain  it  increases  more  rapidly,  appears  lower  in  the  at- 
mosphere, and  with  its  surface  full  of  loose  fleeces  or  pro- 
tuberances. 

The  formation  of  large  cumuli  to  leeward  in  a  strong 
wind,  indicates  the  approach  of  a  calm  with  rain.  Whea 
they  do  not  disappear  or  subside  about  sun-set,  but  conti- 
nue to  rise,  thunder  is  to  be  expected  in  the  night. 

Independently  of  the  beauty  and  magnificence  it  adds  to 
the  face  of  nature,  the  cumulus  serves  to  skrcen  the  earth 
from  the  direct  rays  of  the  sun,  by  its  multiplied  reflections 
to  diffuse,  and,  as  it  were,  economise  the  light,  and  also  to 
convey  the  product  of  evaporation  to  a  distance  from  the 
place  of  its  origin.  The  relations  of  the  cvamulus  with  the 
state  of  the  barometer,  8cc.  have  not  yet  been  enough  at- 
tended to. 
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Of  the  Stratus. 

This  modification  has  a  mean  degree  of  density. 

It  is  the  lov/est  of  clouds,  since  its  inferior  surface  coni^ 
monly  rests  on  the  earth  or  water. 

Contrary'  to  the  last,  which  may  be  considered  as  be- 
longing to  the  day,  this  is  properly  the  cloud  of  night; 
the  time  of  its  first  appearance  being  about  sun-set.  It 
comprehends  all  those  creeping  mists  which  in  calm  even- 
incr  ascend  in  spreading  sheets  (like  an  inundation  of  water) 
from  the  bottom  of  valleys  and  the  surface  of  lakes,  rivers, 
&c. 

Its  duration  is  frequently  through  the  night. 

On  the  return  of  the  sun  the  level  surface  of  this  cloud 
begins  to  put  on  the  appearance  of  cumulus,  the  whole  at 
the  same  time  separating  from  the  ground.  The  continuity 
is  next  destroyed,  and  the  cloud  ascends  and  evaporates,  or 
passes  off  with  the  appearance  of  the  nascent  cumulus. 

This  has  been  long  experienced  as  a  prognostic  of  fair 
weather  *,  and  indeed  there  is  none  more  serene  than  that 
which  is  ushered  in  by  it.  The  relation  of  the  stratus  to 
the  state  of  the  atmosphere  as  indicated  by  the  barometer, 
&.C.  appears  notwithstanding  to  have  passed  hitherto  with- 
out due  attention. 

Of  the  Cirro- cumulus. 

The  cirrus  having  continued  for  some  time  increasing  or 
stationary,  usually  passes  either  to  the  cirro-cunmlus  or  the 
cirro-stratus,  at  the  same  time  descending  to  a  lower  station 
in  the  atmosphere. 

The  cirro-cumulus  is  formed  from  a  cirrus,  or  from  a 
number  of  small  separate  cirri,  by  the  fibres  collapsing 
as  it  were,  and  passing  into  small  roundish  masses,  in  which 
the  texture  of  the  cirrus  is  no  longer  discernible,  although 
they  still  retain  somewhat  of  the  same  relative  arrangement. 
This  change  takes  place  either  throughout  the  whole  mass 
at  once,  or  progressively  from  one  extremity  to  the  other. 
In  either  case,  the  same  effect  is  produced  on  a  number  of 
adjacent  cirri  at  the  same  time  and  in  the  same  order.  It 
appears  in  some  instances  to  be  accelerated  by  the  approach 
of  other  clouds. 

This  modification  forms  a  very  beautiful  sky,  sometimes 
exhibiting  numerous  distinct  beds  of  these  small  connected 
clouds,  floating  at  different  altitudes. 

*^  At  nebulae  magis  ima  petunt,  campoquc  recumbunt. 

f'nvil.  Giorg,  lib.  i. 
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The  cirro-cumulus  is  frequent  in  summer,  and  is  attend- 
ant on  warm  and  dry  weather.  It  is  also  occasionally  and 
more  sparingly  seen  in  the  intervals  of  showers,  and  in 
winter*.  It  may  either  evaporate,  or  pass  to  the  cirrus  or 
cirro-stratus* 

Df  the  Chro^strntus. 

Tliis  cloud  appears  to  result  from  the  subsidence  of  the 
fibres  of  the  cirrus  to  a  horizontal  position,  at  the  same  time 
that  they  approach  towards  each  other  laterally.  The  form 
and  relative  position,  when  seen  in  the  distance,  frequently 
give  the  idea  of  shoals  of  fish.  Yet  in  this,  as  in  other  in- 
stances, the  structure  must  be  attended  to  rather  than  the 
form,  which  varies  much,  presenting  at  other  times  the 
■appearance  of  parallel  bars,  interwoven  streaks  like  the 
grain  of  polished  wood,  &c.  It  is  always  thickest  in  the 
middle,  or  at  one  extremity,  and  extenuated  towards  the 
edge.  The  distinct  appearance  of  a  cirrus  does  not  always 
precede  the  production  of  this  and  the  last  modification. 

The  cirro-stratus  precedes  wind  and  rain,  the  near  or  di- 
stant approach  of  which  may  sometimes  be  estimated  from 
its  greater  or  less  abundance  and  permanence.  It  is  almost 
always  to  be  seen  in  the  intervals  of  storms.  Sometimes 
this  and  the  cirro-cumulus  appear  together  in  the  sky,  and 
even  alternate  with  each  other  in  the  same  cloud,  when  the 
different  evolutions  which  ensue  are  a  curious  spectacle,  and 
a  judgment  may  be  formed  of  the  weather  likelv  to  ensue 
by  observing  which  modification  prevails  at  last.  The  cirro- 
stratus  is  the  modification  which  most  frequently  and  com- 
pletely exhibits  the  phaenomena  of  the  solar  and  lunar  halo, 
and  (as  supposed  from  a  few  observations)  the  parhelion  and 
paraselene  also.  Hence  the  reason  of  the  prognostic  for 
foul  weather,  commonly  dravvn  from  the  appearance  of 
halof. 

This 

*  The  following  passage  is  beautifvilly  descriptive  of  the  appearance 
of  this  modification  by  moonlight : 

For  ytt  above  these  wafted  clouds  are  seea 
(In  a  remoter  sky,  stiil  more  serene) 
Others,  detached  in  ranges  through  the  air, 
Spotless  as  snow,  and  countless  as  they're  fair; 
Scatter'd  immensely  wide  from  east  to  west, 
The  beauteous  semblance  of  a  flock  at  rest. 
These  to  the  raptur'd  mind  aloud  proclaim 
Their  mighty  shepherd's  everlasting  name. 

Bloomjield' s  Faimer's  Boy,  JVinter, 

t  The  frequent  appearance  of  halo  in  this  cloud  may  be  attributed  to 
hs  possessing  great  e.\tenr,  at  such  times,  \\ich  little  perpendicular  depcii, 

G  4  and 


104  On  the  Modifications  of  Clouds ^  and 

This  modification  is  on  this  account  more  peculiarly 
worthy  of  investiaaiion.  Little  is  yet  ascertained  of  the  re- 
lations of  this  and  the  last  modification  with  the  barometer, 
&c.  although,  as  may  be  readily  supposed,  they  have  been 
found  to  accord  with  opposite  indications  of  those  instru- 
ments. 

Of  the  Cumulo-stratus. 

The  different  modifications  which  have  been  just  treated 
of  sometimes  give  place  to  each  other,  at  other  times  two 
or  more  appear  in  the  same  sky ;  but  in  this  case  the  clouds 
in  the  same  modification  lie  mostly  in  the  same  plane  of 
elevation,  those  which  are  more  elevated  appearing  through 
the  intervals  of  the  lower,  or  the  latter  showing  dark  against 
the  lighter  ones  above  them.  When  the  cunmlus  increases 
rapidly,  a  cirro-stratus  is  frequently  seen  to  form  around  its 
summit,  reposing  thereon  as  on  a  mountain,  while  the  for- 
mer cloud  continues  discernible  in  some  degree  through  it. 
This  state  continues  but  a  short  time.  The  cirro-stratus 
speedily  becomes  denser  and  spreads,  while  the  superior 
part  of  the  cumulus  extends  itself  and  passes  into  it,  the 
base  continuing  as  before,  and  the  convex  protuberances 
changing  their  position  till  they  present  themselves  late- 
rally and  downward.  More  rarely  the  cumulus  alone  per- 
forms this  evolution,  and  its  superior  part  constitutes  the 
incumbent  cirro-stratus. 

In  either  case  a  large  lofty  dense  cloud  is  formed,  which 
may  be  compared  to  a  nuishroom  with  a  very  thick  short 
stem.  But  when  a  whole  sky  is  crowded  with  this  modifi- 
cation, the  appearances  are  more  indistinct.  .  The  cumulus 
rises  through  the  interstices  of  the  superior  clouds,  and  the 
whole,  seen  as  it  passes  off'  in  the  distant  horizon,  presents 
to  the  fancy  mountains  covered  with  snow,  intersected  with 
darker  ridges  and  lakes  of  water,  rocks  and  towers,  Sec. 
The  distinct  cumulo-stratus  is  fonned  in  the  interval  be- 
tween the  first  appearance  of  the  fleecy  cumulus  and  the 

and  rhat  degree  of  continuity  of  substance  which  seems  requisite  to  the 
phaenontcnon.  There  is  also  probably  some  additional  peculiarity  of 
ftructurc  in  it  not  yet  attended  to. 

The  following;  lines  of  Virgil  seem  to  relate  to  an  effect  of  th«  cirro- 
stratus,  which  in  this  country  is  more  often  to  be  observed  on  the  icttir.g 
sun  : 

ric  ubi  nasccntem  macuUs  variaverit  ortum 
Conditus  in  nubem,  mrdioqur  rrfugnit  orbe, 
Su3pccti  tibi  sint  imbra :  nannquc  urget  ab  alto 
Aibc'ribuj(]Uc  iaiiique  Nelus,  pecorique  sinister. 

Cforgir.  lib.  i, 

commencement 
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commencement  of  rain,  while  the  lower  atmosphere  is  yet 
too  dry ;  also  during  the  approach  of  thunder  storms  :  the 
indistinct  appearance  of  it  is  ciiiefly  in  the  longer  or  shorter 
intervals  of  showers  of  rain,  snow,  or  hail. 

The  cumulo-stratus  chiefly  aft'ects  a  mean  state  of  the 
atmosphere  as  to  pressure  and  temperature  ;  but  in  this  re- 
spect, like  the  other  modifications,  it  affords  much  room 
for  future  observation. 

Of  the  Niml'us,  or  Cumulo-c'irro-stratus. 

Clouds  in  any  one  of  the  preceding  modifications,  at  the 
same  degree  of  elevation,  or  in  two  or  more  of  them,  at 
different  elevations,  may  increase  so  as  completely  to  ob- 
scure the  sky,  and  at  times  put  on  an  appearance  of  density 
which  to  the  inexperienced  observer  indicates  the  speedy 
commencement  of  rain.  It  is  nevertheless  extremely  pro- 
bable, as  well  from  attentive  observation  as  from  a  consi- 
deration of  the  several  modes  of  their  production,  that  tire 
clouds  while  in  any  one  of  these  states  do  not  at  any  time 
kt  fall  rain. 

Before  this  effect  takes  place  they  have  been  uniformly 
found  to  undergo  a  change,  attended  with  appearances  suf- 
ficiently remaikable  to  constitute  a  distinct  modification. 
These  appearances,  when  the  rain  happens  over  our  heads, 
are  but  imperfectly  seen.  We  can  tlien  only  observe,  be- 
fore the  arrival  of  the  denser  and  lower  clouds,  or  through 
their  interstices,  that  there  exists  at  a  greater  altitude  a 
thin  light  veil,  or  at  least  a  hazy  turbidness.  When  this 
has  considerably  increased  wc  see  the  lower  clouds  spread 
themselves  till  they  unite  in  all  points  and  form  one  uni- 
form sheet.  The  rain  then  commences,  and  the  lower 
clouds,  arriving  from  the  windward,  move  under  this  sheet 
and  are  successively  lost  in  it.  When  the  latter  cease  to 
arrive,  or  when  the  sheet  breaks,  every  one's  experienee 
teaches  him  to  expect  an  abatement  or  cessation  of  rain. 

But  there  often  follows,  what  seems  hitherto  to  have  been 
unnoticed,  an  inniiediate  and  great  addition  to  the  quantity 
of  cloud.  At  the  same  time  the  actual  ohcurity  is  lessened, 
because  the  arrangement,  w  hieh  now  returns,  gives  freer 
passage  to  the  rays  of  light :  for  on  the  cessation  of  rain 
the  lower  broken  clouds  which  remain  rise  into  cumuli, 
and  the  superior  sheet  puts  on  the  various  forms  of  the  cirro- 
stratus,  sometimes  passing  to  the  cirro-cunmlus. 

If  the  interval  be  lonir  before  the  next  shower,  the  cumnlo- 
siratus  usually  makes  its  appearance,  which  it  also  does 
sometimes  v<;rv  suddenly  after  the  first  cessation. 

But 
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This  modification  is  on  this  account  more  peculiarly 
worthy  of  investigation.  Little  is  yet  ascertained  of  the  re- 
lations of  this  and  the  last  modification  with  the  barometer, 
&c.  although,  as  may  be  readily  supposed,  they  have  been 
found  to  accord  with  opposite  indications  of  those  instru- 
ments. 

Of  the  Cumulo-stratus. 

The  different  modifications  which  have  been  just  treated 
of  sometimes  give  place  to  each  other,  at  other  times  two 
or  more  appear  in  the  same  sky  ;  but  in  this  case  the  clouds 
in  the  same  modification  lie  mostly  in  the  same  plane  of 
elevation,  those  which  arc  more  elevated  appearing  through 
the  intervals  of  the  lower,  or  the  latter  showing  dark  against 
the  lighter  ones  above  them.  When  the  cumulus  increases 
rapidly,  a  cirro-stratus  is  frequently  seen  to  form  around  its 
summit,  reposing  thereon  as  on  a  mountain,  while  the  for- 
mer cloud  continues  discernible  in  some  degree  through  it. 
This  state  continues  but  a  short  time.  The  cirro-stratus 
speedily  becomes  denser  and  spreads,  while  the  superior 
part  of  the  cumulus  extends  itself  and  passes  into  it,  the 
base  continuing  as  before,  and  the  convex  protuberances 
changing  their  position  till  they  present  themselves  late- 
rally and  downward.  More  rarely  the  cumulus  alone  per- 
forms this  evolution,  and  its  superior  part  constitutes  the 
incumbent  cirro-stratus. 

In  either  case  a  large  lofty  dense  cloud  is  formed,  which 
may  be  compared  to  a  mushroom  with  a  very  thick  short 
stem.  But  when  a  whole  sky  is  crowded  with  this  modifi- 
cation, the  appearances  are  more  indistinct.  .  The  cumulus 
rises  through  the  interstices  of  the  superior  clouds,  and  the 
whole,  seen  as  it  passes  off  in  the  distant  horizon,  presents 
to  the  fancy  mountains  covered  with  snow,  intersected  with 
darker  ridges  aivd  lakes  of  water,  rocks  and  towers,  &c. 
The  distinct  cumulo-stratus  is  foniied  in  the  interval  be- 
tween the  first  appearance  of  the  fleecy  cumulus  and  the 

and  rhit  degree  of  continuity  of  substance  which  seems  requisite  to  the 
phaenonicnon.  There  is  also  piobably  some  additional  peculiarity  of 
f  tructurc  in  it  not  yet  attended  to. 

The  follo\\  ing  lines  of  Virgil  seem  to  relate  to  an  effect  of  th*  cirro- 
stratus,  which  in  this  country  is  more  often  to  be  observed  on  the  icttrng 
sun  : 

II Ic  uhi  nasccntem  marulis  variavcrit  ortum 
Conditus  in  nubem,  mrdtoque  rffugnit  or  be, 
Suspccti  tibi  sint  imbra:  namquc  urget  ab  alto 
Aiboribu5(jue  satisquc  /Vc/vj,  pccorique  sinister. 

Geor^ie.  lib.  i, 

commencement 
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commencement  of  rain,  while  the  lower  atmosphere  Is  yet 
too  dry ;  also  during  the  approach  of  thunder  storms  :  th,e 
indistinct  appearance  of  it  is  chiefly  in  the  longer  or  shorter 
intervals  of  showers  of  rain,  snow,  or  hail. 

The  cumulo-stratus  chiefly  affects  a  mean  state  of  the 
atmosphere  as  to  pressure  and  temperature ;  but  in  this  re- 
spect, like  the  other  modifications,  it  aflfords  much  room 
for  future  observation. 

Of  the  Nimbus f  ot  Cumulo-cirro-stratus. 

Clouds  in  any  one  of  the  preceding  modifications,  at  the 
same  degree  of  elevation,  or  in  two  or  more  of  them,  at 
different  elevations,  may  increase  so  as  completely  to  ob- 
scure the  sky,  and  at  times  put  on  an  appearance  of  density 
which  to  the  inexperienced  observer  indicates  the  speedy 
commencement  of  rain.  It  is  nevertheless  extremely  pro- 
bable, as  well  from  attentive  observation  as  from  a  consi- 
deration of  tlie  several  modes  of  their  production,  that  tire 
clouds  while  in  any  one  of  these  states  tio  not  at  any  time 
kt  fall  rain. 

Before  this  effect  takes  place  they  have  been  uniformly 
found  to  undergo  a  change,  attended  with  appearances  suf- 
ficiently remaikable  to  constitute  a  distinct  modification. 
These  appearances,  when  the  rain  happens  over  our  heads, 
are  but  imperfectly  seen.  We  can  tlicn  only  observe,  be- 
fore the  arrival  of  the  denser  and  lower  clouds,  or  througli 
their  interstices,  that  there  exists  at  a  greater  altitude  a 
thin  light  veil,  or  at  least  a  hazy  turbidness.  When  this 
has  considerably  increased  we  see  the  lower  clouds  spread 
themselves  till  tliey  unite  in  all  points  and  form  one  uni,- 
form  sheet.  The  rain  then  commences,  and  the  lower 
clouds,  arriving  from  the  windward,  move  under  this  sheet 
and  are  successively  lost  in  it.  When  the  latter  cease  to 
arrive,  or  when  the  sheet  breaks,  every  one's  experience 
teaches  him  to  expect  an  abatement  or  cessation  of  rain. 

But  there  often  follows,  what  seems  hitherto  to  have  been 
unnoticed,  an  immediate  and  great  addition  to  the  quantity 
of  cloud.  At  the  same  time  the  actual  obscurity  is  lessened, 
because  the  arrangement,  which  now  returns,  gives  freer 
passage  to  the  rays  of  light:  for  on  the  cessation  of  rain 
the  lower  broken  clouds  which  remain  rise  into  cumuli, 
and  the  superior  sheet  puts  on  ilie  various  forms  of  the  cirro- 
atratus,  sometimes  passing  to  the  cirro-cunmlus. 

If  the  interval  be  long  before  the  next  shower,  the  cumulo- 
stratus  usually  makes  its  appearance,  which  it  also  does 
sometimes  v^^rv  suddenly  after  the  first  cessation. 

But 
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But  we  see  the  nature  of  this  process  more  perfectly  iit 
viewing  a  distant  shower  in  profile. 

If  the  cumulus  be  the  only  cloud  present  at  such  a  time, 
we  may  observe  its  superior  part  to  become  tufted  with  nas* 
cent  cirri*  Several  adjacent  clouds  also  approach  and  unite 
laterally  by  subsidence. 

The  cirri  increase,  extending  themselves  upward  and  la- 
terally, after  which  the  shower  is  seen  to  commence.  At 
other  times  the  converse  takes  place  of  what  has  been  de- 
scribed relative  to  the  cessation  of  rain.  The  cirro-stratus 
is  previously  formed  above  the  cumulus,  and  their  sudden 
union  is  attended  with  the  production  of  cirri  and  rain. 

In  either  case  the  cirri  vegetate,  as  it  were,  in  proportioiV 
to  the  quantity  of  rain  falling,  and  give  the  cloud  a  cha-^ 
ractcr  by  which  it  is  easily  known  at  great  distances,  and 
to  which,  in  the  language  of  meteorology,  we  may  appro- 
priate the  nimbus  of  the  Latins  *. 

When  one  of  these  arrives  hastily  zu'ith  the  ivind  it  brings 
but  little  rain,  and  frequently  some  hail  or  driven  snow. 

In  heavy  showers,  the  central  sheet  once  formed,  ip,  as  it 
were,  warped  to  windward,  the  cirri  being  propagated  above 
and  against  the  lov/er  current,  while  the  cumuli  arriving 
with  the  latter  are  successively  brought  to  and  contribute  to 
reinforce  it. 

Such  arc  the  phtenomena  of  showers.  In  continued 
gentle  rains  it  does  not  appear  necessary  for  the  resolutioti 
of  the  clouds  that  the  different  modifications  should  come 
into  actual  contact. 

It  is  sufticicnt  that  there  exist  two  strata  of  clouds,  one 
passin<''  beneath  the  other,  and  each  continually  tending  to 
horizontal  uniform  diffusion.  It  will  rain  during  this  state 
of  the  two  strata,  although  they  should  be  separated  by  an 
interval  of  many  liundrcd  feet  in  elevation.  Sec  an  instance 
in  De  Luc,  Idces  s/.'r  fa  Meleorologie,  torn.  ii.  p.  52,  &c. 

As  the  masses  of  cloud  are  always  blended  and  their  ar- 
ranc-ement  destroyed  before  rain  comes  on,  so  the  reappear- 
ance of  these  is  the  signal  for  its  cessation.  The  thin  sheets 
of  cloud  which  pass  over  during  a  wet  day,  certainly  receive 
from  the  humid  atmosphere  a  supply  proportionate  to  their 
consumption,  while  the  latter  prevents  their  increase  in 
bulk.  Hence  a  seeming  paradox,  which  yet  accords  strictly 
with  observation,  that  for  any  given  hour  of  a  wet  day,  or 
any  iiiven  day  of  a  wet  season,  t/ie  more  cloud  the  less  rain, 

■^  Quails  nbi  ad  terra;  abnipto  svdcre  nimlius 
It  mare  per  mtiiiuin,  miscris  hcu/'/rji/Vv  lon^e 
Hjiicscunt  core'a  agrlcolis. 

Hence 
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Hence  also  arise  some  flirther  reflections  on  the  purpose  an- 
swered bv  clouds  in  the  ceconomy  of  nature.  Since  rain 
may  be  produced  by,  and  continue  to  fall  fromj  the  slightest 
obscuration  of  the  sky  by  the  nimbus  (that  is,  by  tivo  sheets 
in  different  states),  while  die  cumulus  or  cumulo-stratus, 
with  the  most  dark  and  threatening  aspect,  shall  pass  over 
without  letting  tall  a  drop,  until  their  change  of  state  com- 
mences ;  it  should  seem  that  the  latter  are  reserv^oirs  in 
which  the  water  is  collected  from  a  large  space  of  atmo- 
sphere for  occasional  and  local  irrigation  in  dry  seasons, 
and  by  means  of  which  it  is  also  arrested  at  times  in  its 
descent  in  the  midst  of  wet  ones  *.  In  which  so  evident 
provision  for  the  sustenance  of  all  animal  and  vegetable  life, 
as  well  as  for  the  success  of  mankind  in  that  pursuit  so  es*- 
sential  to  their  welfare,  in  temperate  climates,  of  cultivat- 
ing the  earth,  we  may  discover  the  wisdom  and  goodness 
•of  the  creator  and  preserver  of  all  things  f. 

The  nimbus,  although  in  itself  one  of  the  least  beautiful 
clouds,  is  vet  now  and  then  superbly  decorated  with  its  at- 
tendant the  rainbow ;  which  can  only  be  seen  in  perfection 
when  backed  by  the  widely  extended  uniform  gloom  of  this 
modification  |. 

The  relations  of  rain,  and  of  periodical  showers  mor^ 
especially,  with  the  varving  temperature,  density,  and  elec- 
tricity of  the  atmosphere,  will  probably  now  obtain  a  fullel* 
investigation,  and  with  a  better  prospect  of  success^  thaa 
heretofore.  -        . 

£To  be  continued ;  when  Plates  of  the  difTerent  Modifications  will- 
be  given.] 

XIX.  RcsecDrhes  respecting  the  Organization  of  Ledves. 
Bij  A.  JuRiNE,  Memler  of  the  Society  of  Pht/sics  ami 
Natural  History  of  Geneva. 

[Continued  from  p.  15.] 

JlIating  described  the  organization  of  the  surface  of 
leaves  such  as  I  observed  it,  I  shall  proceed  to  their  in- 
terior organization,  omitting  at  present  the  different  vessels 
found  there,  and  which  will  be  described  in  the  second  part 
of  this  memoir. 

The  authors  who  speak  of  the  parenchyme  describe  it  In 
so  many  different  ways  that  it  seems  difficult  to  form  a  just 

*  Nulla  dies,  adeo  est  Avistralihus  humida  nimbis 
-•Non  intcrmissis  ut  fluat  iinber  aquis. 
f  See  on  this  subject  Job,  chap,  xxxvii  and  xxxviii. 
X  B'bU  IN  GEN'S  exeunt  says  Virgil,  in-eiiumeratrng  the  progiioitics  of 
(•continued  rain, 

idea 
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idea  of  it.  Saussure  expresses  himself  as  follows : — ''  tit 
observing  the  cortical  reticulation  I  have  often  had  occasion 
to  study  another  reticulation  which  is  placed  immediately 
below  the  former;  it  is  the  parenchymatous  reticulatioui 
This  reticulation  has  larger  and  straighter  vessels,  and  its 
meshes  are  generally  greater  than  those  of  the  cortical  reti- 
culation. The  vessels  of  the  parenchyme  are  besides  almost 
always  coloured,  and  for  the  most  part  green.  They  are 
very  rarely  cylindric ;  in  general  they  grow  narrower  and 
lariier  in  succession,  so  that  thev  resemble  vessels  conti- 
guous  to  each  other." 

fledwig  says*  that  he  has  seen  in  the  leaves  of  mosj 
small  ducts,  disposed  according  to  the  length  of  the  leaf, 
which  anastomose  laterally  v.ith  other  transverse  or  lateral 
ducts  in  such  a  manner  as  to  form  areolae  sometimes  square 
and  sometimes  oblong,  pentagonal,  or  hexagonal,  which 
almost  all  contain  a  parenchyme,  the  form  of  which  is  glo- 
bular, and  which  oives  to  leaves  their  colour. 

Scnebier  gives  his  opinion  in  the  following  terms  f  :— *• 
The  appellations  of  cellular  tissue,  cellular  covering,  and 
parenchyme,  are  given  indifferently  to  that  reticulation 
formed  by  transparent  fibres  or  vessels  filled  with  a  green 
juice,  which  are  anastomosed  at  the  places  where  they  meet, 
and  swelled  up  in  the  intervals.  Utriculi  will  in  all  pro- 
bability be  found  there,  though  nothing  is  seen  with  the 
best  glasses  but  the  meshes  of  a  reticulation.  If  we  con- 
ceive some  parts  of  vegetables  composed  of  fibres,  forming 
meshes  with  a  granulated  substance,  we  shall  have  some 
idea  of  the  matter  which  constitutes  the  greater  part  of 
leaves  and  fruits.  The  parenchyme  I  am  about  to  describe 
will  be  found  in  that  in  particular  which  fills  up  the 
mcihes  of  the  greater  part  of  reticulations. 

C.  Mirbcl  considers  the  parenchyme  of  leaves  as  a  cel- 
lular tissue  formed  of  cells  which  are  filled  with  a  juice 
almost  always  coloured  green.  It  does  not  consist,  he  says, 
of  small  bags  or  utriculi ;  it  is  a  membrane  which  un- 
lines  itself  in  some  measure  to  form  vacuities  contiguous 
to  each  other. 

In  all  the  leaves  which  I  have  examined  I  have  always 
found  that  their  parenchyme  was  composed  only  of  an  ag- 
gregation of  utriculi  closely  united  to  each  other,  filled  with 
a  green  juice  by  which  they  are  coloured,  and  of  which  tl^ 
foiia  varies  according  to  the  dillerent  plants.     For  exam- 

♦  Musci  Frondusi,  pr.rs  i.  p.  14.. 

I  Physiologic  \  cgtialc,  tuin.  i  p.  161. 
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]flc,  they  are  nearly  spherical  in  the  fritillarla,  elongated  or 
cylindrical  in  the  lavafera  tr'doba  and  the  erythron'mm  dem 
leonis,  prismatic  in  the  alocj  and  irregular  in  the  sylphium 
perfoliatum. 

The  utriculi  of  the  parenchyme  of  the  same  leaf  are  seen 
to  vary  also  in  regard  to  their  form  and  size.  Thus  the 
leaves  of  the  sylphium  and  the  impatiens  halsajuiiia  have 
the  utriculi  irregular  on  the  inferior  side  and  cylindric  on 
the  superior.  iTiose  of  the  nenuphar  have  them  small  and 
elongated  on  the  upper  side,  and  large  and  prismatic  on  the 
lower.  Those  of  the  narcissus  and  others  of  the  lily  kind 
have  them  round  and  small  on  both  sideSj  but  large  and 
prismatic  in  the  interior  part  of  the  leaf. 

From  what  has  been  5aid^  if  we  suppose  the  parenchyme 
of  a  leaf  to  be  composed  of  spherical  utriculi  adhering  to 
each  other,  it  will  readily  be  conceived  that,  as  these  utriculi 
cannot  touch  each  other  throughout  their  whole  surface,  the 
necessary  result  will  be  vacuities  or  intervals  between  them, 
which  will  have  a  communication  with  each  other,  as  seen 
fig;.  15.  If  the  utriculi  are  irregular,  as  those  of  fig.  18, 
the  vacuities  in  this  case  will  be  larger ;  and  if  the  utriculi 
approach  the  cylindric  or  prismatic  form,  the  vacuities  will 
be  the  less  sensible  as  the  utriculi  touch  each  other  in  a 
greater  extent  of  their  surface. 

It  is  of  importance  to  comprehend  properly  the  aggrega- 
tion of  the  utriculi ;  the  vacuities  resulting  from  it,  which 
in  future  i  shall  call  ntricidar  interstices ;  and  the  commu- 
nication of  these  utriculi  with  the  pores,  in  order  to  account 
for  the  circulation  of  the  air  in  the  leaves. 

That  air  exists  in  leaves  is  a  truth  fullv  confirmed  ;  for, 
by  compressing  them  in  water,  the  air  is  seen  to  issue  from 
them.  By  exposing  them  under  water  to  the  action  of  an 
air-pump  they  emil  air;  and  if  they  be  left  in  the  water  for 
some  time  they  soon  lose  their  opacity,  become  transparent 
by  the  introduction  of  water,  which  assumes  the  place  of 
the  air,  and  are  precipitated  to  the  bottom  of  the  vessel. 
In  a  word,  these  leaves  when  again  exposed  to  the  air  gra- 
dually resume  their  opacity  and  their  natural  colour;  which 
ean  be  ascribed  only  to  the  air  which  re-enters  as  the  water 
is  evaporated.  But  where  is  this  air  lodged  ?  I  shall  reply 
from  my  observations,  that  it  is  contained  in  the  utricular 
interstices  of  the  parenchyme, 

If  a  leaf  of  the  fritihariu  or  ihc^portulaca  be  examined 
with  the  naked  eye,  or,  still  better,  with  a  magnifying  glass, 
there  will  be  observed  in  its  interior  part  small  luminoua 
joints,  v.fhich  are  produced  by  the  air  contained  hi  the  utri- 
cular 
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cular  interstices^  and  which  reflect  the  light.  To  assurfr 
iqavself  of  it,  I  removed  the  peilicie  of  a  leaf  of  the  fritillaria, 
and  then  cut  a  piece  of  parenchyme,  in  which  I  observed 
several  of  these  kiininous  points.  I  then  placed  it  in  the 
focus  of  the  microscope  on  a  drop  of  water :  by  the  mere 
refleciion  of  the  hght  I  distinguished  very  well  these  points : 
but  when  1  observed  them  transparently  they  appeared  to 
me  opake ;  at  which  I  was  not  surprised,  for  I  had  before 
remarked  that  globules  of  air  seen  in  this  manner  always 
assumed  that  appearance.  I  gently  compressed  the  paren- 
chymeto  force  out  the  air,  which  I  saw  issue  in  the  form  of 
bubbles,  and  the  water  having  then  assumed  its  place  ren- 
dered the  interstices  transparent  from  being  opake. 

I  have  endeavoured  to  represent  the  effect  of  these  lumi- 
nous points  in  fig.  1  ;  but  I  have  succeeded  only  imper- 
icctly,  since  it  was  necessary  to  place  at  the  surface  of  the 
drawing  the  luminous  points  which  ought  to  be  in  the  paren- 
chyme. 

If  the  petal  of  a  rose  for  example,  the  irregularity  of  the 
^parenchymatous  utriculi  of  vyhich  give  rise  to  large,  inter- 
jatices,.  be  slightly  compressed  under  wa'er,  the  air  it  gon- 
tiuns  will  be  "seen  to  circulate  with  rapidity,  following  the 
different  inflections  of  the  interstices. 

I  have  already  said  that  the  pores  communicate  with  the 
utricular  interstices.  This  will  be  proved  by  the  following 
Experiment. 

..  I  subjected  to  the  action  of  an  air-pump  the  leaves  of  the 
geranium  peltatnm  and  of  the  rumex  sanguinenSy  which  1 
placed  in  a  vessel  lilled  \yith  water.  On  the  first  stroke  of 
the  piston  the  two  surfaces  of  the  leaf  were  covered  with  a 
4ew  arising  from  small  air  bubbles  ;  1  then  ceased  to  pump; 
^d  re-establishing  tlie  communication  between  the  exterior 
air  and  the  receiver,  I  examined  with  attention  these  bub- 
■feles,  whicli  i  saw  decrease  and  entirely  disappear:  v/hence 
I  conclude  that  this  air  had  returned  into  the  utricular  in- 
terstices by  the  same  way  that  it  issued,  that  is  to  say,  by 
the  pores.  To  convince  myself  of  this,  i  repeated  the  same 
experiment  on  the  leaves  of  the  olea  Jlagrnns,  the  upper 
^surface  of  which  is  destitute  of  pores ;  and  on  the  first  stroke 
.«tf  the  piston  the  inferior  surface  alone  was  covered  with 
bubbles,  which  re-entered  into  the  leai"  in  the  same  manner. 
C.  Mirbel  reproaches  Malpighi  with  havin^^  admitted 
Utriculi  in  the  formation  of  s  tgeiables  :  he  denies  the  ex- 
ihtcnce  of  them,  and  asserts,  that  instrad  of  utriculi  there 
i's  only  a  cellular  tissue,  more  or  less  elongated,  coinpo.s^d 
of  one  piece,  the  cells  oi"  which  aic  formed  by  the  cellulas 
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inembrane  unlining  itself.  By  adopting  this  idea  I  Ao  not 
Isuow  how  we  can  explain  the  existence  of  utricular  inter- 
stices, and  assign  a  place  to  the  air,  since  the  parenchyine 
of  the  leaves  will  be  only  a  continued  whole  formed  of  cells 
the  sides  of  which  are  common. 

The  utriculi  are  filled  with  a  particular  fluid  which  T  call 
the  utricular  juice.  In  leaves  exposed  to  the  action  of  light 
the  utriculi  assume  a  green  tint,  which  seems  to  depend  ia 
an  essential  manner  on  small  green  globules  which  abound 
in  the  juice,  as  seen  fig.  15,  where  the  utriculi  of  the  fri- 
tillaria  are  represented.  These  coloured  globules  are  found 
also  in  the  utriculi  of  the  stems ;  and  I  have  seen  them 
very  distmctly  in  the  cucurlita  and  iropcevlit/vi,  where 
they  are  less  numerous  than  in  the  leaves,,  but  larger  and 
more  apparent. 

In  the  greater  part  of  thick  and  fat  leaves,  the  most  in- 
terior utriculi,  which  are  not  'coloured,  seem  to  be  desti- 
tute of  these  globules^  or  at  least  if  they  exist  they  are  not 
sensible. 

In  the  utriculi  of  the  bulb  of  the  lily  kind,  and  in  those 
of  the  root  of  the  potatoe,  these  globules  are  very  large, 
often  angular,  but  transparent  and  colourless.  It  is  pro- 
bable that  they  constitute  the  farinaceous  part  of  these 
loots. 

I  imagined  for  a  long  time  that  these  globules  were  clis- 
seminated  in  the  utricular  juice;  but  by  a  more  attentive 
examination  I  found  that  they  were  applied  to  the  mem- 
brane of  the  utriculus  without  adhering  to  it,  since,  on  tear- 
ing some  of  the  utriculi  m  water,  I  saw  the  globules  di- 
sperse themselves  in  the  liquid. 

It  is  to  these  globules  alone  that  Iledwlg  applied  the  de- 
nomination of  parenchyme,  as  I  have  already  mentioned. 

These  globules  engaged  also  the  attention  of  Saussure; 
but  he  saw  them  only  as  small  brilUant  points,  and  the  re- 
searches he  made  to  discover  their  intimate  nature  and  uses 
proved  to  be  fruitless. 

This  author  detached  from  an  asparagus -leaf  a  fragment 
of  its  bark  ;  and  having  viewed  it  with  a  microscope  in  the 
light  of  the  sun,  either  by  rcnection  or  transparently,  h<a 
observed  a  multitude  of  small  brilliant  points  nearly  circular, 
surrounded  by  an  opake  circle  and  almost  contiguous  ;  the 
first  idea  he  conceived  was,  that  the  bark  of  the  asparagus 
was  perhaps  pierced  with  a  multitude  of  small  circular  holes 
which  afforded  a  free  passage  to  the  sun's  rays  ;  but  having 
tound  a  great  quantity  of  these  brilliant  points  in  the 
f^renthyme  and  cortical  reticulatiouj  he  concluded  that  they 
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did  not  belong  to  the  epidermis.  The  result  of  his  obserra-' 
tions  showed  that  these  brilliant  points  were  neither  holes 
nor  the  orifices  of  vessels,  for  they  were  not  altered  bv  de- 
siccation and  maceration.-  "  As  they  are  not,"  savs  he, 
*^  resinous  or  gummy  moleculae,  since  they  are  unalterable 
in  water  and  spirit  of  wine,  what  can  they  be  ?" 

It  appears  to  me  that  the  formation  of  these  globules  is- 
not  owing  to  an  inspissation  of  the  utricular  juice,  and  that 
the  green  colour  which  they  assume  by  exposure  to  the 
liocht  is  only  a  modilication  depending  on  the  effects  of  that 
fluid. 

Besides  the  globules  here  mentioned,  there  are  found  in 
the  utriculi  of  some  plants  singular  organs  with  the  uses 
of  which  I  am -unacquainted.  These  organs,  represented 
fig.  15,  A,  and  fig.  16,  are  small,  prismatic,  smooth,  and 
transparent  filaments  of  Cv^ual  length,  terminatinfr  in  a  point 
on  each  side,  and  united  in  a  bundle  to  the  number  of  forty 
©r  fiftv,  and  even  more. 

In  a  leaf  of  the  fritillaria  which  had  been  macerated  for 
some  time,  these  bundles  are  distingvished  by  the  naked 
eye  through  the  utriculi,  like  small,  elongated,  whitish,  ar- 
genteous  bodicSj  disposed  in  the  du'ection  of  the  length  of 
the  leaf. 

I  found  them  in  the  bulb  of  the  leucnjnm  vermim,  of  the 
scilla  lifoJia  and  mar'it'iina,  in  the  stem  of  the  phytolaca 
decanrha,  and  in  its  leaves,  where  they  are  very  apparent, 
especially  when  the  pellicle  has  been  removed  from  the  in- 
ferior surface. 

In  the  aloe,  besides  these  bundles  there  are  seen  a  great 
number  of  other  prismatic  filaments  similar  to  the  preced- 
ing, but  insulated,  larger,  and  lodged,  as  appeared  to  me^ 
between  the  utricular  uiterstices. 

I  saw  also  in  the  stem  of  the  nenuphar  other  insulate^ 
filaments  lodired  also  between  the  utriculcp,  but  cxlindric, 
shacrreened  on  the  outside,  and  from  the  middle  of  which 
there  proceed  in  general  two  or  three  ramifications,  fig.  1 7. 
'  Having  accidentally  touched  my  face  with  niy  hands 
while  I  was  examining  the  aloe,  I  soon  experienced  a  vio- 
lent itching,  which  I  ascribed  to  the  entrance  of  these 
prisms  into  my  skin.  'J\)  ascertain  this  fact,  I  rubbed  the 
back  of  my  hand  with  a  piece  of  a  leaf  of  that  plant  ;  whicb 
occasioned  a  strong  smarting  pan  followed  b\'  a  cutaneous 
eruption.  I  repeated  this  experini-'nt  with  the  parenchvnjQ 
of  the  scilla  viaritima,  and  found  the  same  result. 

If  the  leaves  of  the  narcissus,  hyacinth,  aman/llis  JormO'- 
si^isimoj  and  icida  bifoiui^  be  cut  lr;uisversely,  there  will  bo 
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seen  to  issue  from  all  the  proper  vessels  a  viscous  and  trans- 
parent juice,  which  contains  a  niullitude  of  these  prismatic 
iilaments,  which  give  to  this  juice  an  argentine  colour. 

Rafn,  in  his  Physiology  of  Plants,  says  he  found  small 
prisms  in  the  milky  juice  of  the  euphorbia.  I  found  them 
also,  but  only  in  small  number. 

What  are  these  prismatic  fdaments  ?  How  are  they 
formed  ?  Why  are  they  found  in  some  plants  and  not  in 
others  ?  In  the  last  place,  What  is  the  use  of  them  ?  These 
are  questions  which  it  is  impossible  for  me  to  answer,  and 
respecting  which  I  have  no  data.  I  shall  now  proceed  to 
the  communication  of  the  utriculi  with  each  other. 

Senebier  says  that  "  the  utriculi  form  a  kind  of  vessels 
composed  of  vesicles  bound  together.  They  have  a  pretty 
exact  resemblance  to  a  flexible  tube,  slightly  choked  at  di- 
stances nearly  equal,  and  nevertheless  retaining  a  free  com- 
munication throughout  the  whole  length  of  the  canal." 

C.  Mirbel  discovered  that  "  the  membranous  sides  of 
the  cellular  tissue  are  in  general  perforated  with  pores,  the 
apertures  of  which  are  certainly  not  the  hundredth  part  of  a 
ime ;  that  these  pores  are  bordered  with  small,  unequal,  and 
glandulous  rolls,  which  intercept  and  strongly  refract  th4 
light  when  they  receive  its  rays  ;  that  they  establish  a  com* 
munication  between  one  cell  and  another,  and  serve  for  the 
transfusion  of  the  juices,  which  in  this  tissue  is  exceedingly 
slow. 

To  ascertain  whether  there  was  a  direct  and  sensible  com- 
munication between  the  utriculi,  I  employed  various  meansi. 
I  cut  a  very  thin  piece  of  the  parenchyme  of  the  leaf  of  the 
fritiliaria,  which  I  chose  in  preference  on  account  of  its 
epherical  utriculi,  which  are  frequently  united  by  a  pro- 
longation in  the  form  of  a  neck,  tig.  15,  and  which  on  that 
account  have  a  greater  resemblance  to  the  choked  tubes 
mentioned  by  Senebier.  I  placed  it  in  the  focus  of  the  mi- 
croscope; and  having  observed  several  complete  utriculi, 
I  compressed  one  of  them  slightly  with  a  very  fine  needle, 
presuming  that  the  liquid  it  contained  would  pass  imme- 
diately into  those  adjacent  to  it,  and  which  were  open  :  but 
the  pressure  I  continued  to  exercise  on  it  made  it  burst, 
and  the  juice  it  contained  was  instantly  dispersed.  I  re- 
peated this  operation  several  times,  following  very  atten- 
tively the  impulse  of  its  utricular  juice  that  I  might  ob- 
serve its  passage  into  the  neighbouring  utriculi,  which,  in 
my  opinion,  would  have  taken  place  had  a  free  ccmmuni- 
cation  existed  between  them. 

I  repeated  this  experiment  on  other  leaves  the  utriculi 
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of  which  were  filled  with  a  red  juice,  and  always  with  as 
little  effect. 

As  I  was  not  ^ble  to  succeed  by  these  means,  I  had  re- 
course to  injection.  I  immersed  the  tVcsh  cut  extremity  of 
different  leaves,  for  twenty-four  hours,  in  a  decoction  of 
Brasil  wood ;  I  then  observed  them,  and  found  that  the  li- 
quid had  not  penetrated  the  parenchymc  beyond  the  cut 
surface. 

I  again  immersed  several  fragments  of  leaves  in  the  same 
decoction :  I  dissected  them  with  attention,  and  observed 
that  the  colouring  liquor  had  penetrated  beyond  the  sections 
into  the  utricular  interstices,  that  the  membranes  of  the 
utriculi  had  been  a  little  covered  by  them,  but  that  the 
Utricular  juice  had  retained  its  natural  colour. 

I  substituted  for  this  decoction  ink  and  a  solution  of  the 
acetite  of  lead,  which  I  precipitated  by  sulphate  of  potash, 
without  obtaining  from  this  process  a  more  satisfactory  re- 
sult. I  th^n  placed  in  a  decoction  of  Brasil  wood,  under  the 
air  pump,  large  fragments  of  the  leaves  of  the  aloe  and  of  the 
fritillaria,  and  of  the  leaves  of  the  mesembryanthemum  and 
cactus,  I  exhausted  the  receiver;  and  taking  the  leaves  from 
the  liquid,  I  observed  that  in  the  leaves  of  the  aloe  the  injec- 
tion had  penetrated  at  the  sections  only  to  the  depth  of  an 
inch;  that  the  leaves  of  the  fritillaria  were  almost  entirely 
penetrated  by  the  injection,  which  in  colouring  it  had  given 
it  that  transparency  which  is  observed  in  leaves  that  have  re- 
mained under  water ;  that  in  the  cactus  and  the  mesembry- 
anthemum the  injection  had  not  penetrated  beyond  the  cut 
part. 

Though  these  Injections  had  succeeded  better  than  the 
preceding,  the  result  however  was  the  same,  since  I  ob- 
served that  tlie  coloration  of  the  leaves  depended  only  on 
the  liquid  introduced  into  the  utricular  interstices. 

If  we  admit  that  there  is  a  free  communication  between 
one  utriculus  and  another,  how  can  we  explain  the  different 
colours  by  which  the  streaked  leaves  arc  shaded?  In  the 
spotted  orchis,  for  example,  the  spots  arc  produced  by  utri- 
culi w  hich  contain  a  red  juice,  while  those  found  between 
the  ribs  have  a  green  juice.  In  the  red  cabbage  the  juice 
of  the  exterior  utriculi  is  violet,  and  that  of  the  interior 
ones  is  transparent. 

These  observations  induce  me  to  believe  that  the  utricular 
juice  does  not  circulate  in  the  utriculi,  but  that  it  is  rather 
•tajjnant  in  them.  How,  indeed,  can  we  suppose  that  the 
globules  found  in  so  great  abundance  in  this  juice,  and  the 
prisms  met  with  in  most  plants,  should  pass  from  one  utri- 
culus 
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cuius  to  another,  when  we  are  not  acquainted  with  the  aper- 
tures proper  for  affording  them  a  passage  ?  It  cannot,  how- 
ever, be  doubted  that  the  utricuh  receive,  by  some  way  or 
other,  the  juice  destined  for  them,  since  they  are  full  of  it, 
since  they  repair  the  daily  loss  of  it  which  thev  sustain  by 
evaporation,  and  since  they  are  susceptible  of  great  deve* 
lopmcnt.  But  what  is  the  method  employed  by  nature  for 
this  purpose  ?  I  confess  that  I  do  not  know,  having  never 
been  able  to  discover  it,  notwithstanding  the  perseverance  of 
my  researches. 

C.  Mirbel,  having  observed  that  the  membranes  of  his 
cellular  tissue  were  perforated  with  pores,  established  by 
their  means  the  communication  of  the  cells  between  each 
other,  and  the  slow  transfusion  of  the  juice  into  that  tissue. 

A  discovery  of  so  much  importance  was  worthy  of  attract- 
ing my  notice ;  I  therefore  paid  particular  attention  to  it. 
I  first  examined  the  utriculi  of  the  sugar-cane,  and  I  in^ 
deed  found  that  their  membrane  seemed  to  be  perforated 
with  a  oreat  number  of  small  pores  ;  but,  decreasing  or 
shadino-  the  light  by  placing  my  hand  before  the  reflecting 
mirror,  these  pores  appeared  to  me  to  be  nothing  else  than 
elevated,  whitish,  and  opakc  points,  which  reflected  the 
light ;  and  this  doubtless  woi.dd  not  have  been  the  case  had 
they  been  apertures. 

I  examined  these  pores  in  the  stems  of  the  asparagus  and 
the  horse-tail,  in  consequence  of  what  had  been  announced 
by  C.  Mirbel ;  but  they  are  much  less  sensible  in  these 
plants  than  in  the  sugar-cane.  I  perceived  them  very  di- 
stinctly in  the  utriculi  of  the  stem  of  the  white  poppy, 
fig.  20,  and  in  those  of  the  pith  of  the  elder,  where  they  are 
large,  elongated,  and  disposed  in  the  direction  of  the  breadth 
of  the  stem.  Though  these  points,  on  the  first  view,  have 
the  appearance  of  apertures,  there  is  reason  to  believe  that 
they  are  only  prominent  semi-transparent  points,  since  I 
have  seen  the  shadow  of  them  change  its  place  according  as 
I  varied  the  light  by  moving  the  reflecting  mirror. 

These  points  appeared  to  me  to  form  part  of,  and  to  be- 
long to,  the  utricular  membrane;  fori  could  not  detach 
them  without  tearing  that  m.embrane. 

Though  mv  opinion  in  regard  to  these  pores  be  different 
from  that  of  C.  Mirbel,  I  do  not  pretend  to  give  it  as  cer- 
tain; for  I  must  confess  that  the  inspection  of  objects  so 
small  may  be  accompanied  with  some  optical  illusion.  I 
"shall  however  add,  that  I  could  not  discover  these  pores 
in  the  utriculi  of  the  parenchvme  of  the  leaves ;  and  I  nmst 
remark,  as  a  cause  of  error  very  .easy  to  be  committed  m 
'''*''  H  2  examming 
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examining  these  parts,  the  globules  above  mentioned,  which 
are  found  affixed  to  the  utricular  membrane,  but  which  can 
very  readily  be  detached. 

1  do  not  consider  the  existence  of  these  pores  as  certainly 
proved.  In  my  opinion,  these  organs  still  require  to  be  exa- 
mined by  naturalists  j  and  if  they  Hnd  means  to  prove  their 
existence,  a  considerable  step  will  be  made  in  the  system  of 
vegetation  in  regard  to  the  circulation  of  the  juices. 

The  leaves  at  their  birth  are  composed  of  utriculi  so 
small  that  they  cannot  be  distinguished  even  with  the  help 
of  a  microscope;  but  in  proportion  as  these  leaves  grow, 
the  utriculi  expand,  and  are  distended  by  tlie  addition  at' 
the  juices  with  which  they  are  penetrated. 

I  have  several  times  followed  the  rapid  development  of 
the  utriculi  in  the  young  leaves  of  the  lily  kind  of  plants, 
where  it  is  very  remarkable  j  and  I  have  been  astonished  in 
particular,  in  examining  the  nenuphar,  to  see  the  utriculi 
of  the  umbilical  cord  of  the  seed,  which  are  scarcely  sensi- 
ble at  the  time  of  flowering,  develop  themselves  so  much 
between  that  period  and  the  time  when  the  seed  attains  to 
maturity,  that  this  cord  is  capable  of  surrounding  it,  and  even 
of  supplying  it  with  a  double  covering*  It  must  not,  liovv- 
cver,  be  believed  that  this  development  of  the  utriculi  is 
without  bounds  :  nature  has  nearly  fixed  its  limits ;  so  that 
after  a  certain  term  it  sometimes  happens,  especially  in 
leaves  where  the  vegetation  is  strong,  that  the  utriculi  be- 
come spontaneously  torn,  as  has  been  very  justly  observed 
by  C.  MirbeL 

I  examined  with  great  care  in  some  plants  of  the  lily 
kind  the  formation  of  the  spontaneous  lacerations,  and  of 
the  vacuities  thence  arising,  to  which  this  author  gives  the 
name  of  lacuna-^  and  the  following  is  the  result  of  my  ob- 
servations : 

These  lacerations  are  effected  in  the  parenchyme  of  the 
leaves  according  to  the  direction  of  the  vessels,  ^o  that  in  a 
transverse  section  of  the  leaf  they  appear  as  irregular  holes 
separated  from  each  other  by  bundles  of  tracheae :  in  ob- 
serving these  holes  with  the  microscope,  rags  of  the  torn 
utriculi  are  very  well  distinguished,  so  that  it  may  be  as- 
serted that  in  these  leaves  the  lacunae  are  only  accidental. 

The  young  leaves  of  the  scilla  bifotia  have  no  lacunas 
when  they  issue  from  the  bulb  :  in  proportion  as  they  grow 
lip  the  lacerations  are  produced ;  and  when  they  attain  to 
their  natural  size  the  lacunae  form  longitudinal  canals,  the 
diaintter  of  which  gradually  decreases  as  they  approach  the 
,bulb,  and  which  al  length  entirely  disappear:  m  the  place 
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where  the  lacunne  terminate  there  are  then  observed  large 
transparent  reticulas  of  a  very  loose  texture,  which  become 
lacerated  in  their  turn  when  the  leaf  acquires  more  increase. 
I  observed  the  same  disposition  in  the  leaves  of  the  narcis- 
sus, the  hyacinth,  and  of  leeks. 

Were  we  to  apply  this  system  of  lacerations  and  lacunar 
to  aH  stems  and  leaves  which  have  canals  in  their  interior 
part,  it  would,  in  my  opinion,  be  giving  it  too  much  ex- 
tent. 

Since  there  are  several  which  issue  from  the  root  with. 
these  canals,  and  the  smooth  close  sides  of  which  never  ex- 
hibit any  laceration  of  the  utriculi,  I  therefore  entertain  no 
doubt  that  the  canals  found  in  some  aquatic  plants,  such  as 
the  nenuphar,  the  mereophyllum,  &c.  are  essential  to  their 
organization,  and  that  they  depend  on  a  particular  and  pre- 
determinate  arrangement  of  the  utriculi. 

Explanation  of  the  Fig7ires. 

(See  Plates  I  and  II.)   • 

Fig.  1.  This  figure  represents  a  piece  of  a  leaf  of  the  fri- 
tillaria  seen  through  the  microscope.  The  side  A  is  in  its 
natural  state,  and  shows  the  exterior  utriculi,  the  form  of 
which  is  a  parallelopipedon  elongated  in  the  direction  of  the 
length  of  the  leaf.  Between  these  utriculi  are  remarked 
some  of  those  small  spherical  bodies  formed  by  the  conju- 
gate utriculi  which  constitute  the  pores. 

The  side  B,  deprived  of  the  pellicle,  which  is  transported 
to  fig.  2,  shows  the  parenchyme  of  the  leaf  of  a  green  co- 
lour, much  more  intense  than  it  appeared  in  A  through  the 
pellicle.  This  pellicle,  which  is  formed  merely  by  the  up- 
per face  of  the  exterior  utriculi,  could  not  be  removed  but 
by  the  laceration  of  these  utriculi :  their  lateral  faces,  which 
have  remained  adhering  to  the  conjugate  utriculi  with  which 
they  are  intimately  united,  are  therefore  seen  on  the  paren- 
chyme. 

The  bright  points  seen  here  and  there  dispersed  on  the 
surface  of  the  figure,  represent  small  brilliant  points  observed 
in  the  parenchyme,  and  which  are  produced  by  the  air  con- 
tained in  tht  utricular  interstices. 

Fig.  2.  This  figure,  as  already  said,  is  the  pellicle  re- 
moved from  the  surface  B,  fig.  l.  The  upper  surface  of 
the  exterior  utriculi  of  which  it  is  formed  exhibits  slight 
undulations,  produced,  in  my  opinion,  by  its  exposure  to 
the  air.  The  oval  holes  with  which  it  is  perforated  corre-^ 
spond  to  the  conjugate  utriculi  which  have  remained  on  the 

H  3  paren- 


1 1 8  Researches  respecting  the 

parenchyme,  •  and  show  that  it  is  the  part  of  these  utriculi 
which  concurs  to  the  fomiation  of  the  surface  of  the  leaf. 

Fig.  3.  This  figure  represents  a  thin  shce  of  the  leaf, 
which  has  been  cut  perpendicularly  m  the  direction  of  its 
length.  The  lateral  faces  of  the  exterior  utriculi  are  seen 
lengthwise,  united  to  the  utriculi  of  the  parenchyme  by 
their  lower  face.  The  conjugate  utriculi  a.e  seen  in  the 
direction  of  their  height  and  large  diameter :  they  are  not 
united  to  the  parenchyme. 

FW.  4.  This  figxire  exhibits  also  a  very  thin  slice  of  the 
leaf,  but  cut  across  or  in  the  direction  of  the  breadth :  for  this 
reason  the  exterior  utriculi  appear  in  their  small  diameter 
as  well  as  the  conjugate  utriculi,  the  union  of  which  is 
shown  by  a  line  of  separation. 

The  pellicle  A,  u  hich  has  been  detached  from  the  exte- 
rior utriculi  bv  laceration,  shows  that  it  is  formed  only  by 
their  superior  face  :  it  however  sometimes  happens  that  tlie 
conjugate  utriculi  remain  adhering  to  it. 

Fig.  5.  This  figure  represents  nearly  the  same  object 
as  fig.  1,  but  much  larger -in  its  dimensions.  It  is  chiefiy 
destined,  as  well  as  the  following,  to  give  a  precise  idea  of 
the  conformation  of  the  conjugate  utriculi,  and  of  their 
connection  with  the  exterior  utriculi.  The  exterior  utri- 
culi are  disengaged  from  the  parenchyme  to  show  more 
distinctly  how  the  lateral  faces  of  these  utriculi,  seen  short- 
ened, may  have  been  taken  for  vessels  :  slight  wrinkles,  or 
undulations,  as  observed  in  fig.  1,  are  remarked  on  their 
upper  face. 

This  figure  shows  also  the  part  of  the  conjugate  utriculi 
which  is  not  covered  by  the  exterior  utriculi,  and  which 
thereby  concurs  to  the  formation  of  the  surface  of  the 
leaf. 

Fig.  G.  This  figure  represents  a  slice  cut  vertically  in  the 
direction  of  the  length  of  the  leaf,  with  a  certain  inclina- 
tion. The  exterior  utriculi  are  seen  at  the  same  tune  on 
their  exterior  face,  and  in  the  direction  of  their  height ; 
which  evidently  shows  that  what  was  taken  for  vessels  is 
nothing  else  than  the  lateral  or  vertical  faces  of  these  utri- 
culi. It  is  seen  also  how  tiie  exterior  utriculi  are  applied 
to,  and  cover  the  conjugate  utriculi. 

Fig.  7,  The  section  represented  in  this  figure  i?  the  same 
3S  that  in  fig.  4  ;  it  has  been  magnified,  to  exhibit  all  its  par^ 
ticulars.  It  may  be  considered  the  same  also  as  the  pre- 
ceding, if  we  suppose  it  to  be  inverted  to  exhibit  it  in  pro- 
file. 

The  superior  face  of  the  exterior  utriculi  is  slightly  con- 
vex ; 
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vex  :  it  exhibits  a  very  sensible  thickness^  which  is  not  found 
ia  the  other  laces. 

The  conjugate  utricuh  are  seen  in  the  direction  of  their 
height  and  of  their  small  diameter,  Tbey  are  united  by 
their  extremities,  and  as  they  are  seen  shortened  they  ap- 
pear imder  the  form  of  two  spherical  bodies  applied  to  each, 
other:  they  are  not  united  to  the  utriculi  of  the  paren- 
chyme,  and  therefore  a  considerable  vacuity,  which  esta- 
blishes a  communication  between  the  pore  and  the  utricular 
interstices,  is  found  below  them. 

Fig.  8.  This  figure  is  a  repetition  of  fig.  3.  It  exhibits  a 
very  thin  slice  cut  vertically  in  the  direction  of  the  length 
of  the  leaf,  but  it  is  seen  under  a  scale  of  proportion  much 
larger. 

The  conjugate  utriculi  which  are  seen  In  the  direction 
of  their  height  and  large  diameter  mutually  conceal  each 
other;  so  that  only  one  of  these  utriculi  is  seen  on  its  la- 
teral face,  covered  by  that  of  the  exterior  utriculus  to  which 
it  is  united. 

Fig.  9,  This  figure  represents  the  pellicle  of  maize,  and 
exhibits  an  exception  in  regard  to  the  pores  which  belong  to 
the  familv  of  the  gramineous  plants.  No  pores  indeed  are 
seen  ;  and  the  conjugate  utriculi,  which  are  found  lodged 
in  a  kind  of  square  area  produced  by  the  disposition  ot  the 
exterior  utriculi,  instead  of  being  reniform  as  in  the  other 
plants,  are  cylindric,  and  applied  to  each  other  by  their  cy- 
lindric  faces,  in  such  a  manner  as  to  conceal  every  appear- 
ance of  pores.  At  their  extremity  is  seen  a  small  circle,- 
which  is  closed,  as  far  as  I  could  ascertain,  by  the  juice 
contained  in  these  utriculi. 

The  exterior  utriculi,  the  form  of  which  is  a  very  elon- 
gated parallelopipedon,  have  their  large  sides  festooned^  and 
their  small  sides  straight  or  rectilinear. 

Fig.  10.  This  figure  shows  more  distinctly  than  fig.  5 
how  the  lateral  faces  of  the  exterior  utriculi  exhibit  them- 
selves under  the  appearance  of  vessels  which  form  a  kind  of 
reticulation,  the  meshes  of  which  are  here  hexagonal  in  con- 
sequence of  the  hexagonal  prismatic  form  of  the  utriculi. 

Fig.  11  and  12.  The  conjugate  utriculi  represented  in 
these  two  figures  evidently  differ  from  those  seen  in  fig.  9, 
though  found  in  the  same  plant,  either  in  the  leaves  which 
surround  the  ear,  or  in  the  interior  face  of  the  sheath  of  the 
leaves.  In  fig.  1 1  the  pore  begins  to  appear,  because  the 
utriculi  become  a  little  reniform;  and  in  fig.  12,  where 
they  are  entirely  so,  the  pore  is  very  evident. 

Fig.  13.  This  figure  shows  the  pellicle  of  the  leaf  of  tlie 
PI  4  aloe^ 
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aloe,  which  is  composed  of  hexagonal  utriculi,  between 
which  appear  several  square  apertures.  These  apertures, 
similar  to  those  of  the  tritillaria,  fig.  2,  correspond  to  as 
many  conjugate  utriculi  which  have  remained  on  the  paren- 
chyme.  The  square  form  which  these  apertures  constantly 
atiect,  seems  to  depend  on  that  of  the  exterior  utriculi. 

Fig.  14.  This  pcHicle  belongs  to  the  leaf  of  the  digitalis 
purpurea  :  it  consists  of  utriculi  very  much  festooned,  be- 
tween which  are  seen  the  conjugate  utriculi,  the  pores  of 
which  seem  to  be  obliterated  by  a  black  matter,  which  is 
no'hing  else  than  air. 

The  surface  of  this  pellicle  is  fm'nished  with  some  conical 
hairs,  very  strong,  and  composed  of  several  rings  :  they  pro- 
ceed from  the  middle  of  the  utriculus,  as  if  they  were  a  pro- 
longation of  it. 

Fig.  13.  This  figure  represents  the  utriculi  of  the  paren- 
chyme  of  the  leaf  of  the  fritillaria :  their  form  is  nearly 
spherical ;  they  are  united  to  each  other  by  a  sort  of  pro- 
longation in  the  manner  of  a  neck,  and  separated  in  the  rest 
of  their  extent  by  pretty  considerable  vacuities,  which  have 
a  communication  with  each  other.  To  these  vacuities  I 
have  given  the  ntmie  of  vtricular  interstices.  Each  of  these 
•utriculi  is  filled  with  a  viscous  juice,  in  which  is  found  a 
great  number  of  small  green  globules  applied  to  the  mem- 
brane of  the  utriculus :  the  upper  ones  appear  more  distinct, 
and  the  lower  ones  fainter. 

The  utiiculus  A  is  remarkable  on  account  of  the  bundle 
of  small  prisms  contained  in  its  inside. 

In  iig.  16  these  prisms  are  seen  insulated  and  larger. 
In  fig.  1 7  is  represented  a  dilferent  kind  of  these  organs? 
found  in  the  nenuphar.     Its  exterior  side  is  covered  with 
points,  and  two  ramifications  proceed  from  its  middle. 

Fig.  18.  On  account  of  the  singular  form  afi'ected  by  th© 
xitriculi  which  compose  the  parenchyme  of  a  great  number 
of  leaves,  they  have  been  called  irregvlar  utriculi.  From 
their  bodies  proceed  several  arms  in  diflerent  directions, 
which  unite  with  similar  prolongations  of  the  other  utri-t 
cuU  ;  so  that  the  parenchyme  which  they  iorm  becomes 
very  lax,  in  consequence  of  the  large  interstices  which  they 
constitute. 

These  utriculi  were  taken  from  the  parenchyme  of  the 
nectary  of  the  narcissus. 

Fig.  19.  This  figure  exhibits  the  pellicle  of  a  petal  the 
utricuH  of  winch  rise  above  the  surface  in  the  form  of  co- 
nical papiHie,  which  produces  a  kind  of  dull  velvety  appear-* 
ance^  reuiaiked  in  most  petals. 

Fig. 
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Fig.  20.  This  figure  represents  a  longitudinal  section  of 
the  stem  of  tlie  white  poppy,  the  utriculus  of  which  exhi- 
bited in  a  very  striking  manner  the  points  considered  by 
G.  Mirbel  as  the  pores  of"  his  cellular  tissue :  their  form  is 
elongated,  and  1  saw  them  placed  constantly  in  the  direc- 
tion of  the  breadth  of  the  utriculus  or  of  the  stem. 


XX.   Communication  from  Dr.  Tiiorntox  relative  to  thg. 
Pneuiuaiic  Practice. 

July  20,  iFoj. 

iVlr.  John  Grey,  merchant,  living  at  Newport  in  the 
Isle  of  Wight,  was  attacked  by  spasmodic  asthma  four- 
teen years  ago,   and  has  had  paroxysms  of  this   dreadful 
disorder,  returning  at  first  at  uncertain  intervals,  until  the 
year  1797,  when  these  lits  of  difficult  respiration  recurred 
usually  once,  sometimes  twice  a  Vv'cek,  leaving  him  in  the 
intervals  very  languid  and  dispirited.     The  smallest  exertion 
was  a  pain  to  him,  and,  to  use  his  own  expressions,  life  a 
burthen.     Various  physicians  had  been  applied  to  without 
any  essential  benefit,  and  he  despaired  of  ever  getting  free 
from  this  disease,  when  he  was  advised  to  come  to  London 
to  be  under  my  care.     Upon  his  arrival  in  town,  tonic  me- 
dicines, such  as  he  had  taken  before,  were  ordered,  and  he 
commenced  with  daily  inspiration  of  four  quarts  of  oxygen 
or  vital  air  mixed  with  thirteen  of  atmospheric  air.     The 
immediate  effect  was  a  diminution  of  the  violence  of  the 
.  paroxysms,  which  before  lasted  from  two  to  three  days ; 
the  expectoration  was  earlier,   and  the  fits  subsided  sooner. 
Continuing  this  plan  for  a  few  weeks,  the  paroxysms  of  asth- 
jna  wholly  d-sappeared,  and  Mr.  Grey  was  recommended 
to  return  home,  and  take  down  with  him  an  eighteen  gallon 
eask,  with  a  tm  pneumatic  apparatus  for  inhaUng  the  same; 
which  arrived  safe  by  the  Newport  waggon,   the  air  being 
found  to  have  lost  none  of  its  peculiar  properties ;  as  re- 
kindling a  match  when  blown  out,  and  burning  iron  like 
wood.     Another  cask  was  sent  dov.n,  medicines  disconti- 
liued,  and  for  six  months  Mr.  Grey  continued  perfectly  free 
&om  asthma,  at  the  expiration  of  which   time  he  had  a 
slight  return  ;  but  resuming;  again  the  oxygen  air  sent  for 
from  town,  he  was  again  re-established  in  heallli.     For  five 
years  Mr.  Grey  has  continued  free  from  asthma,  except  in 
the  month  of  August,  when  he  is  sliohtly  indisposed  )  but 
having  always  had  recourse  to  the  inhalation  of  the  oxygen 
air,  sent  to  him  in  an  eighteen  gallon  cask,  the  disorder  has 

been 
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been  prevented  ibrming,  and  he  has  continued  free  from 
asthma  during  tlie  rest  ot  the  yciir. 

Observation. — It  is  surprising  that  a  remedy  \yhich  is  so 
safe,  pleasant,  and  efficacious,  and  which  recommends  it- 
self so  strongly  by  innumerable  facts,  and  the  analogy  of 
ordering:  sick  people  into  the  countiy,  should  not  have 
made  more  progress  in  the  medical  world,  especially  in  cases 
of  asthma,  \\-hich  is  so  materially  affected  by  changes  in 
the  atmosphere.  At  this  time  I  shall  only  add  another 
case. 

Miss was  recommended  to  my  care  by  the  late 

Mr.  Cruikshank  for  a  humour  she  had  been  afflicted  with.. 
upwards  of  twenty  years.  It  was  not  an  ordinary  ca-;e,  for 
the  tumetaction  of  the  legs  was  such  as  to  make  the  leg  the 
thickness  of  one's  thigh ;  and  so  great  was  the  discharge 
from  this  part,  and  the  whole  body,  that  the  servant  has 
been  known  to  come  in  the  morning  \\  ith  the  mop,  to  mop 
under  the  bed,  the  whole  of  the  under  part  of  the  bed  being 
wet  through.  For  more  than  two  years  this  amiable  lady 
daily  inhaled  the  vital  air,  and  the  benefit  was  progressive 
until  a  complete  cure  was  accomplished.  This  was  mo?-e 
than  five  years  ago,  and  the  patient  has  since  continued  iu 
perfect  health. 

At  another  opportunity  I  will  trouble  the  readers  of  your 
Magazine  with  other  facts  of  the  same  sort. 


XXI.  An  Essay  on  the  Fecula  of  Green  Plants.     By 
Professor  Pboust  *. 

Jlj..  Rouelle  was  the  first  who  discovered  in  fecula  a  sub- 
stance analogous  to  the  gluten  of  farina.  This  substance 
since  that  time  appeared  problematical,  only  because  few 
chemists  tried  to  ascertain  its  real  characters.  The  fecula 
of  which  it  is  the  basis  is,  according  to  Fourcroy,  cither  a 
supposed  substance,  or  a  substance  too  little  examined  to  be 
placed  among  the  number  of  the  immediate  products  of  ve- 
getables. He  even  goes  so  l^r  as  to  suppose  that  albumen, 
an  animal  substance  which  no  one  before  him  had  supposed 
to  exist  in  plants,  is  that  which  ought  to  be  substituted  for 
the  glutinous  part  of  green  fecula. 

A'l-e  albumen  and  fecula,  then,  found  together  or  separate 
in  the  juice  (^{'  plants?  Such  is  the  question  I  have  pro- 
posed to  myself,  and  which  I  shall  endeavour  to  resolve  in 

*  I'loiii  the  Jouvmu  cif  Pbyjique,  Piuviosc,  un  ii. 
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the  course  of  my  observations  on  the  System  of  Chemical 
Knowledge. 

To  save  the  reader  from  the  trouble  of  recurring  to  that 
work,  I  shall  copy  the  passage  where  the  author  collects 
the  facts  and  arguments,  in  consequence  of  which  he  thinks 
himself  authorized  to  entertain  this  opinion.  This  passage 
is  very  remarkable,  by  the  opposition  discovered  in  it  be- 
tween the  manner  in  which  he  and  the  modern  chemists 
characterize  other  vegetable  products. 

'•  Rouclle  junior,  who  examined  and  carefully  compared 
it  with  other  animal  matters,  asserts,  that  he  found  it  in 
coloured  fecula,  and  particularly  in  that  called  the  green 
fecula  of  plants.  But  the  expression  of  fecula,  given  indif- 
ferentlv  to  the  fibrous  matter  contained  in  the  juice  of 
plants  and  to  starch,  having  induced  chemists  to  consider  the 
latter  as  a  part  of  the  remains  of  solid  vegetable  substances, 
there  is  reason  to  think  that  it  v.as  merely  by  analogy, 
and  in  consequence  of  some  ambiguous  properties,  that 
Rouclle  was  of  opinion  that  the  green  matter  contained 
gluten.  At  least  the  experiments  made  since  that  period, 
and  those  which  I  repeated  several  times  on  these  coloured 
feculae,  did  not  conlirm  this  assertion;  and  nothing  has 
really  proved  that  gluten  is  one  of  the  principles  of  the 
latter  fecula." 

*'  The  expression  fecula,"  says  Fourcroy,  ^^  given  indif- 
ferently to  the  fibrous  matter  contained  in  the  juice  of  plants 
and  to  starch,  having  induced  an  opinion  that  the  latter  is  a 
part  of  the  remains  of  solid  vegetable  substances,  there  is 
reason  to  believe,"  &c. 

I  shall  first  observe  that  this  opinion  is  not  correct.  For 
example,  chemists  at  present  will  never  agree  with  Fourcroy,. 
tliat  the  confusion  which  has  been  so  justly  ascribed  to  the 
improper  use  of  words  has  induced  those  who  preceded  us. 
to  adopt  these  ideas.  Our  masters,  it  must  be  allowed, 
gave  to  things  bad  denominations;  but  they  did  not  con- 
found them  more  than  we  do. 

At  times  even  when  every  vegetable  deposit  was  consi- 
dered by  them  as  fecula,  the  resemblance  of  names  never 
deceived  them  so  far  as  to  make  them  compare  starch  to 
the  remains  of  the  solid  parts  of  plants.  In  the  first  place, 
we  are  acquainted  with  no  remains  of  that  kind  to  which 
chemists  could  with  reason  compare  it ;  and  in  the  se- 
cond, if  any  of  them  took  the  green  fecula  for  a  residuum,, 
there  was  not  one  of  them  who  was  not  perfectly  acquainted 
with  the  whole  difference  between  these  feculae  or  remains 
and  starch  :  and  since  no  contusion  of  this  kind  is  found 
in  their  works,  it  is  not  just  to  reproach  thtm  with  it; 

for 
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(or  wc  need  only  cast  our  eyes  on  those  of  Ronelle,  Mac- 
quer,  Baume,  Sage,  Parnientier,  8co.,  to  be  convinced  that 
the  word  fecula  has  not  led  these  authors  into  comparisons 
so  unworthy  of  their  iudo-ment  as  to  arranpc  in  the  same 
class  green  fecula,  the  remains  of  solid  parts,  and  starch. 

We  shall  now  proceed  to  green  feculae,  and  shall  observe 
that  in  laboratories,  in  apothecaries'  shops,  and  still  less  in 
the  hands  of  a  chemist  so  celebrated  for  exactness  as  Rou- 
elle,  the  chopped  straw  oF  green  plants  has  never  been  con- 
founded with  that  beautiful  liquid  velvet  expressed  from  their 
leaves,  or  with  the  emulsive  product  which  passes  in  com- 
plete freshness  through  the  cloth,  and  which  by  its  exces- 
sive fineness,  and  the  splendour  of  its  colour,  is  so  superior 
to  their  herbaceous  filaments. 

-  If  it  were  true  that  the  fecula  is  a  body  homogeneous 
with  the  rest  of  the  plant,  if  it  were  possible  to  consider  it 
only  as  a  part  which  differs  in  no  other  respect  than  that  of 
having  been  belter  pounded,  would  not  complete  trituration 
of  the  remainder  be  sufficient  to  convert  it  also  into  fecula  ? 
When  a  fresh  herb  is  pounded,  the  pestle  breaks  and  bruises 
its  tissue,  but  does  not  pulverize  it. 

And  this  contusion  of  a  few  moments  is  too  for  from  re- 
sembling dry  pulverization  to  admit  of  any  comparison  be- 
tween its  fecula  and  moistened  powder.  If  an  aqueous 
plant,  such  as  sedum  for  example,  be  bruised  on  a  piece 
of  marble  by  means  of  a  roller,  its  expressed  juice  v.ill  give 
fecula.  It  is  not  to  trituration  that  fecula  is  indebted  for 
its  velvety  appearance,  its  fineness,  and  impalpability,  which 
distinguish  it  from  powder :  it  is  molecular  by  its  nature, 
a.«d  perhaps  even  crystallized  in  the  fibrous  meshes  where 
vegetation  deposits  it. 

"  Rouelle  asserts,"  says  Fourcroy,  "  that  feculre  con- 
tain a  principle  which  may  be  compared  to  animal,  matters," 
&c.  Rouelle  has  done  more :  very  little  disposed  to  be 
satisfied  with  simple  assertions,  he  proved  it  not  by  analo- 
gies and  ambiguous  properties,  but  by  a  series  of  convincing- 
facts,  by  comparisons  which  obtained  general  assent  only 
because  they  united  the  greatest  characters  then  known, 
amd  which  are  yet  known,  in  animal  substances.  Otherwise 
whence  could  Rouelle  deduce  analogies  to  compare,  as  he 
does,  green  fecula  to  the  gluten  of  wheat  ?  What  is  there 
common  in  the  appearance  of  these  two  products  to  serve 
as  a  basis  for  comparison  ?  To  find  points  of  comparison, 
it  would  be  necessary  to  examine  in  an  intimate  manner 
their  composition  and  chemical  properties  ;  and  this  is  what 
this  laborious  cliemist  does.  Comparisons  of  this  kind  de- 
duced from  analysis  served  as  a  basis  for  ihc  meiiioir  whi.l\ 
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he  gave  or  green  feculae,  and  of  which  no  mention  is  made 
ix\  The  System  of  Chemical  Knowledge  ;  no  dovibt  because, 
according  to  tiie  ideas  of  this  iilustnous  author,  Rouelle  had 
confounded  albumen  with  gluten,  and  the  detail  of  his  mis- 
take must  have  appeared  to  him  a  matter  of  indifference  to 
the  history  of  chemistry. 

Rouelle,  however,  found  in  the  fecula  of  sOrrel  a  pro- 
duct so  strongly  possessed  of  the  chemical  properties  of  nl- 
bumen,  that  he  particularly  insisted  on  it,  to  call  the  atten- 
tion of  chemists  to  a  substance  so  animalized;  and  as  he  af- 
terwards extracted  it  from  a  plant  which,  according  to  Four- 
croy,  does  not  furnish  the  slightest  vestige  of  albvimcn,  it 
is  now  certain,  as  it  was  then,  that  Roueile  was  the  first 
who  found  in  green  juices  and  feculae  a  product  which,  if 
it  ought  not  to  be  distingviished  by  the  name  oi  .alhurneri, 
has,  however,  all  its  properties  in  such  a  degree  that  it  must 
appear  no  less  proper  to  make  a  figure  in  the  history  of  their 
discoveries  than  albumen  itself. 

It  is  to  the  same  penetration  that  we  are  indebted  for 
those  astonishing  relations  exhibited  bv  caseum  and  gluten, 
when  they  have  both  experienced  a  kind  of  fermentatiori 
which  transforms  them  into  that  cellular,  odorous,  and  sa- 
voury combination  called  cheese :  and  in  this  singular  re- 
sult gluten  approaches  nearer  to  its  model  the  more  care- 
fully it  has  been  washed.  Macquer,  by  asserting,  as  is  now 
every  where  repeated,  that  it  is  nidebted  for  a  part  of  these 
changes  to  a  residuum  of  starch,  had  not  correct  ideas. 
Starch,  a  substance  always  inert  in  ferm.entation,  in  that  of 
bread,  and  of  beer,  and  even  in  germination,  would  only 
serve  to  retard  that  experienced  by  gluten  itself,  and  con- 
sequently could  obliterate  only  in  part  the  traces  by  v.'hich. 
Rouelle  discovered  the  resemblance  of  these  two  products. 

And  even  their  analysis  passes  beyond  the  limits  vv-hich 
had  been  assigned  to  them  ;  for,  when  gluten  has  changed 
its  insipid  and  viscous  mucosity  for  the  caseous  state,  whea 
it  has  passed  through  all  the  periods  of  that  fermentation 
peculiar  to  it  to  arrive  at  this  state,  it  is  found  seasoned 
with  those  acrid  and  burning  salts  which  form  the  principal 
merit  of  the  cheese  of  Roquefort;  salts  which  have  no  alH- 
nity  with  that  which  is  added,  and  winch  are  found  equally 
strong  in  the  curd  that  has  been  waslied  and  left  to  its  own 
fermentation. 

In  the  cheese  of  gluten,  indeed,  as  in  that  of  animals, 
potash  and  sulphuric  acid  will  detect  that  ammonia  and  vi- 
negar which  Vauquelin  discovered.  Is  the  aramoniacal 
jLcetatCj  then^  one  of  the  ingredients  which  season  cliecse"? 

I  know 
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I  know  only  that  alcohol  applied  to  pungent  cheese  de- 
prives it  of  all  its  savour.  An  analysis  directed  to  this  point 
might  give  us  curious  results  :  but  let  us  return  to  the  green 
feculae ;  let  us  try  them  by  the  test  of  modern  chemistry ; 
and,  in  particular,  let  us  endeavour  to  discover  whether  al- 
bumen really  exists  where  Bcccari  and  Rouelle  found  gluten. 

Green  Fecula. 

I.  Fecula  exposed  to  heat  experiences  a  change  capable 
of  furnishing  it  alone  with  a  decisive  character  in  regard  to 
its  nature.  I  allude  to  that  concrescibility  of  which  there 
are  few  examples  among  vegetable  products ;  that  aggluti- 
nation which  attaches  its  molecuUe  to  each  other,  and  gives 
them  the  appearance  of  caseous  curd.  If  fecula  before  this 
change  passes  easily  through  the  cloth,  it  can  no  longer  do 
so  when  boiled ;  a  peculiar  crispation  has  then  deprived  it 
of  its  tenuity  ;  but  heat  does  not  coagulate  the  fibrous  tissue. 
The  fecula,  therefore,  in  this  point  of  view,  cannot  be  com- 
paied  to  the  torn  straw  of  green  plants. 

II.  Fecula  separated  from  juices  by  filtration  assumes  in 
drying  a  corneous  and  elastic  consistence.  It  becomes  soft 
with  difficulty  in  boiling  water,  but  it  docs  not  acquire  soft- 
ness even  at  the  end  of  a  month  :  notwithstaudino;  its  hu- 
mectation  it  always  retains  its  corneous  nature.  It  recovers 
its  former  state  if  bent,  but  absolutely  refuses  to  crumble  : 
all  these  are  qualities  which  are  not  observed  in  dried  lig- 
neous pulp. 

The  feculae  of  green  and  wliite  cabbages,  cresses,  hem- 
lock, &c.  do  not  by  these  means  lose  their  property  of  co- 
agulating by  heat.  In  warm  water  between  145  and  165  de- 
grees, if  two  equal  matrasses  be  immersed,  one  with  diluted 
fecula  and  the  other  with  the  water  of  the  wliite  of  an  egg, 
the  fecula  becomes  crisp  and  is  collected  in  flakes,  such  as 
those  seen  in  any  juice  exposed  to  heat  in  order  to  be  cla- 
rified ;  but  at  that  temperature  albumen  does  not  even  lose 
its  transparency. 

III.  Green  fecula  is  nearly  of  the  same  weight  as  water; 
for  that  of  plants  which  are  not  acid  employs  more  than 
eight  days  to  deposit  itself. 

If  fecula  washed  and  diluted  be  poured  into  three  jars, 
and  if  a  little  alcohol  be  added  to  the  first,  a  few  drops  of 
acid  to  the  second ;  and  if  the  third  be  placed  between  the 
otiicr  two  for  the  sake  of  comparison,  the  fecula  in  the 
two  former  will  be  completely  deposited  in  less  than  half 
an  hour,  while  iliat  in  the  third  scarcely  begins  to  fall.  Al- 
cohol and  acids  then  have  the  power  of  coagulating  fecula^ 
but  ihcv  do  not  exercise  the  same  action  on  wOodv  remains. 

IV.  A 
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•  IV.  A  hundred  parts  of  the  dry  fecula  of  hemlock  traiis- 
Tiiit  to  alcohol  from  13  to  16  of  green  resin.  When  taken 
from  repeated  infusions  to  uhich  it  has  been  subjected,  it 
remains  of  an  earthen  gray  colour,  and  alcohol  is  never  able 
to  bleach  it.  Sage,  who  was  well  acquainted  with  the  na- 
ture of  fecula?,  found  sonie  which  gave  even  a  third  of  their 
weight  of  resin  :  to  exhaust  them  with  ease,  it  is  necessary 
to  throw  them  still  moist  into  spirit  of  wine;  the  spirit 
then  penetrates  and  attacks  them  in  every  point :  but  this 
is  much  more  difficult  when  they  have  been  rendered  cor- 
neous by  desiccation. 

•  Parmentier,  I  think,  was  the  first  who  doubted,  and  with 
reason  for  his  time,  tliat  alcoholic  tincture  of  feculae  is  re- 
sinous, because  it  is  not  precipitated  by  water.  Howfever,  if 
it  be  considered  that  water  can  never  detach  it  from  gluten, 
that  alcohol,  oils,  and  fat,  have  exclusively  this  propcrtv;  and 
that  this  substance,  when  separated  from  alcohol  and  con- 
centrated in  itself,  is  a  fat  tenacious  lx)dy  insoluble  in  water, 
it  will  be  found  that  there  is  no  product  in  vegetables  which 
it  approaches  so  much  as  the  resinous :  but  we  shall  here 
show,  that  to  determine  in  it  more  perfectly  this  character, 
nothing  is  necessary  but  to  furnish  it  with  a  little  oxygen. 

The  oxygenated  muriatic  acid  in  a  fev/  days  renders  green 
resin  white  and  firm  5  it  then  suffers  itself  to  be  drawn  out 
in  threads  like  boiled  turpentine,  and  its  dye  mixes  rea- 
dily with  water :  but  if  the  green  part  of  feculae  belonged 
to  those  coloured  juices  wliich  are  found  in  the  ingredients 
proper  for  dyeing,  oxygen  would  not  convert  it  into  a  resin. 
But  at  present,  since  obsen^ation  has  taught  us  that  we  ought 
no  longer  to  establish  between  vegetable  products  such  ri- 
gorous limits  as  formerly ;  since  we  See  ttiem  so  often  con- 
founded by  intermediate  qualities,  we  are  not  astonished  to 
find  that  a  resin  carried  to  its  maximum  of  divisibility  can 
associate  with  water.  Do  w^e  r>ot  see  camphor,  essential, 
animal,  and  vegetable  oils,  sarcocolla,  &c.  dissolve  com- 
pletely in  water  ?  We  shall  not,  however,  for  this  reason, '. 
take  such  products  from  that  classification  which  has  been 
assigned  to  them  by  analysis. 

Green  feculaa  assume  in  oxygenated  muviatlc  acid  that 
colour  of  dead  leaves  which  forms  the  mourning  of  vegeta- 
tion during  the  v.inter,  and  their  dye  becomes  very  turbid 
in  water.  Let  us  deduce  then  from  all  this,  that  if  the  co- 
louring part  of  feculte  cannot  resist  water  when  transmitted 
by  alcohol,  it  is  no  less  in  regard  to  its  other  qualities  a  sub- 
stance absolutely  resinous ;  and  though  this  product,  one 
of  the  most  curious  iu  the  vegetable  kingdom,  since  it  em- 
bellishes 
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bellishes  it  with  its  different  shades,  has  not  been  introduced 
into  the  Si/stem  of  Chemical  Knoivttd^e,  various  chemists, 
such  as  Rjuelle,  Dauel,  Sage,  Parmeatier,  bcc.  thought  it 
worthy  of  their  researches. 

This  resin,  dissolved  m  potash,  abandons  it  to  attach  it* 
$elf  to  silk,  and  to  give  it  a  bright  green  dye ;  but  it  fades 
too  much  to  become  useful  :  its  shade,  however,  resists 
verjus  ;  but  the  preference  which  it  at  length  gives  to  gluten 
over  the  vegetable  Hbre  is  agreeable  to  known  principles} 
for  it  is  to  aniinalized  substances  in  general,  rather  than  to 
the  fibres  of  flax,  hemp,  or  cotton,  that  colouring  bodies 
attach  themselves.  Fecula  then  has  something  in  its  na- 
ture analogous  to  wool,  silk,  See:  it  is  gluten. 

V.  Let  us  now  examine  fecula  in  points  of  view  more 
proper  for  unveiling  new  characters  of  animalization. 

If  fecula,  either  boiled  or  raw,  be  kept  under  water,  it 
begins  in  l,;ss  than  twenty-four  hours  to  emit  a  bad  odour. 
It  soon  exhales  an  excrcmentitious  putridity,  which  always 
goes  on  increasing,  and  to  which  one  perhaps  could  not 
Jong  be  exposed  without  danger.  The  infectious  miasm 
which  it  diffuses  around  it  instantly  obscures  metallic  writ* 
ing,  and  its  liquor  speedily  blackens  plates  of  silver. 

It  is  to  the  corruption  of  this  principle,  no  doubt,  rather 
than  to  any  other,  that  are  owing  the  pernicious  exhalations 
of  heinp  and  flax  when  watered.  As  running  water,  which 
is  equally  proper  as  stagnant  for  separating  the  filaments, 
speedily  carries  off  their  extractive  juices,  nothing  but  the 
green  fecula  which  unites  the  fibres  is  susceptible  of  being 
destroyed  by  watering. 

The  liquor  which  at  the  end  of  a  year  floats  above  putrid 
iecula  contains  sulphurated  hydrogen,  carbonate  of  ammo- 
nia, and  gluten  dissolved  by  means  of  the  latter. 

It  has  this  peculiarity  also,  that  it  retains  its  stercoraceou* 
odour  after  long  ebullition.  The  product  of  its  disliliatioa 
contains  carbonate  of  ammonia  joined  to  a  principle  of  in- 
fection which  does  not  blacken  metallic  solutions,  and  with 
the  nature  of  which  I  am  not  acquainted.  Acids  are  not 
weakened  by  precipitating  fecula  and  becoming  saturated 
with  ammonia;  which  induces  mc  to  think,  that  if  tlie  ef- 
iluvia  of  a  mass  of  animal  putridity  can  serve  as  a  vehicle 
to  the  phosphorus  and  sulphur  it  contains,  it  is  not  in- 
debted for  its  infectious  quality  to  these  combustibles  alone; 
that  there  is  a  great  diflcrencc,  for  example,  between  the 
X)dour  of  rotten  fish  or  flesh,  corrupted  fecula  or  putrid 
cheese,  and  that  of  phosphorated  and  sulphurated  hydrogen. 
[To  be  continue  J.] 
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XXII .  A  Survey  and  Report  of  the  Coasts  and  Central 
Highlands  of  Scotland  ;  made  by  the  Command  of  the 
Right  Honouralle  the  Lords  Commissioners  of  His  Ma- 
jesty's Treasury  in  the  Autumn  of  1802.  .By  Thomas 
Telford,  Civil  Engineer,  Edinhurgh,  F.  R.  S. 

[Concluded  from  p.  81. J 

Appendix. 

Report  from  the  Highland  Society  of  Scotland. 

Queries  referred  to  in  the  annexed  Report. 

Istj  JJoES  it  consist  with  your  knowledge,  that  the  pro- 
gress of  improvement  in  the  northern  parts  of  Scotland  is 
much  retarded  hy  the  want  of  roads  and  bridges  ?  If  so, 
what  Imes  would  tend  most  eflcctually  to  open  The  country 
and  promote  the  public  good  ? 

2d,  Does  the  valley,  which  passes  through  the  north  of 
Scotland  from  the  Murray  Frith  on  the  east  to  Loch  Eil, 
and  the  Linnhc  Loch  on  the  west,  appear  to  you  to  be  well 
calculated  for  an  inland  navigation,  if  formed  of  a  size  suf- 
ficient to  admit  of  large  trading  vessels  and  frigates  ?  (I 
have,  for  the  sake  of  distinction,  named  this  navigation  the 
Caledonian  Canal.) 

3d,  Would  this  navigation,  by  opening  a  ready  and  safe 
communication  from  one  side  of  the  island  to  the  other, 
prove  the  means  of  promoting  the  extension  of  the  fishe- 
ries, and  of  throwing  the  industry  and  intelligence  of  the 
fishers  who  reside  on  the  cast  coast  upon  the  extensive 
fishincr  ^rounds  alono;  the  west  coast  ? 

4th,  Would  the  undertaking  these  public  works  at  the 
present  time,  by  affording  employment  to  the  people,  giving 
them  habits  of  industry,  and  furnishing  them  with  capital, 
tend  to  check  the  spirit  of  emigration  w  hich  now  prevails, 
and,  connected  with  the  powers  which  would  be  furnished 
by  using  the  water  which  flows  down  each  extremity  of  the- 
valley  from  the  extensive  lochs,  prove  the  means  of  laying 
the  certain  foundation  of  future  employment  ? 

5th,  If  the  executing  these  roads  and  bridges  would  prove 
the  means  of  employing  the  people,  improvmg  the  agricul- 
tural state  of  the  country,  and  of  extending  the  fisheries, 
the  nation  would  evidently  derive  an  increase  of  revenue 
and  power ;  and  the  land-owners  through  whose  estates  the 
lines  of  road  passed,  and  indeed  the  whole  of  the  adjoining 
districts  of  country,  would  enjoy  improved  cultivation  and 
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pasturage,  increased  incomes,  and  all  the  blessings  which 
are  derived  from  a  facility  of  mtercourse  :  is  it  not  therefore 
the  interest  of  the  land-owners  to  unite  with  government 
in  executing  these  plans  ?  and  should  not  the  memorials  and 
propositions  to  this  purpose  originate  \\  ith  the  land-owners, 
and  be  transnutted  by  them  to  the  lords  of  the  treasury, 
who  will,  by  comparing  the  memorials  with  the  informa- 
tion conta.ned  in  the  surv'cys  made  by  their  directions,  judge 
how  far  the  pubhc  aid  can  be  with  propriety  extended  ? 

6th,  If  the  opening  the  Caledonian  canal  upon  the  scale 
I  have  proposed  would  prove  the  mcaiis  of  facilitatmg  the 
intercourse  from  the  west  of  England  and  Scotland,  and  the 
whole  of  Ireland,  with  the  northern  parts  of  Europe,  and 
likewise  from  the  east  side  of  Great  Britain  to  America  and 
the  West  Indies;  is  it  not  just  and  reasonable  that  the 
commercial  interests  should  be  united  with  the  efforts  of 
government  in  carrying  the  same  into  effect  ? 

7th,  In  mv  last  I  neglected  to  state,  in  order  to  en- 
able the  Highland  proprietors  to  contribute,  without  incon- 
venience to  themselves,  a  moietv  of  the  expense  of  making 
the  roads  and  bridges  necessary  for  the  improvement  of  that 
part  of  the  country,  that  they  might  be  empowered  by  an 
act  of  parliament  to  sell  land  to  that  amount.  This  is  rea- 
sonable, because  the  price  would  be  applied  to  improve  the 
remaurder  ot  the  entailed  estates,  which  would  by  this  means 
be  much  improved  in  value,  though  somewhat  dnninished 
in  extent. 


Report  of  a  Sab-Committee  of  the  Directors  of  the  High- 
land Society  of  Scotland,  on  Consideration  of  a  Letter 
from  Mr.  Telford,  Engineer,  to  Henry  Mackenzie,  Esq. 
one  of  the  Directors  of  the  Society ;  made  to,  and  ap- 
proved of  by_,  the  (general  Committee  of  Directors  of  the 
said  Society,  loth  December  1S02:  the  Right  Honoura- 
ble Lord  Macdonald,  one  of  the  Vice-Presidents  in  Office, 
in  the  Chair, 

The  committee  have  fullv  considered  Mr.  Telford's  ques- 
tions, addressed  to  Mr.  Mackenzie,  one  of  the  society's  di- 
rtctors.  V 

In  answer  to  the  first,  they  are  persuaded  that  even  the 
Hnes  Of  communication  by  means  of  military  roads  in  some 
parts  of  the  Highlands,  have  been  productive  of  benefit  to 
the  country,  though,  the  motives  which  gave  rise  to  their 
formation  having  no  relation  to  objects  of  commerce  and 
ipdubtry,  the  advantages  derived  from  them  aic  very  im- 
perfect. 
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perfect.  The  coinmittee  accordingly  have  no  hesitation  in 
declaring  it  to  be  their  fixed  opinion,  that  the  want  of 
further  roads  and  communications  in  the  Highlands  has 
hitherto  proved  the  greatest  obstacle  to  the  introduction  of 
iiseful  industry  there,  and  that  every  attempt  for  that  pur- 
pose must  fail,  until  regular  and  easy  communication  is  af- 
forded from  one  part  of  the  country  to  another,  and  more 
especiallv  from  the  remote  points  where  there  is  the  best 
field  for  useful  exertion  to  the  present  seats  of  capital  and 
industry.  With  regard  to  what  hnes  would  tend  most  effec- 
tually to  open  the  country,  and  promote  the  public  good, 
the  committee  humbly  report  their  opinion  as  follows  ; 

The  Highlands,  as  to  this  question,  mav  be  divided  into 
three  districts :  the  first,  comprehending  the  west  coasts  of 
Argvle  and  Inverness-shirc,  as  connected  with  each  other; 
the  second,  including  the  county  of  Ross  and  a  part  of  the 
county  of  Inverness;  and  the  third,  or  northern  district, 
comprising  the  shires  of  Sutherland  and  Caithness. 

In  the  first  of  these  districts,  the  utmost  benefit  would 
arise  from  drav^-ing  a  direct  line  of  communication  fi'om  the 
west  side  of  the  Frith  of  Clvde  nearly  opposite  to  Greenock 
to  the  Bay  of  Strachur  upon  Loch  Fyne,  from  whence  there 
is  already  an  excellent  and  well  eonducted  road  to  Fort  Wil- 
liam. From  this  point  the  road  may  be  easily  continued 
by  Loch  Eil  Side  to  Loch  na  Gaul,  through  Arisaig  into 
Morer.  Such  a  communication  would  tend  veiy  greatly  to 
the  success  of  the  fisheries  in  the  islands  of  Egg,  Rum, 
Cana,  Muck,  Barra,  and  South  Uist,  all  of  which  possess 
numerous  lochs  and  fishins;  banks  in  and  around  them. 
The  greatest  advantages  would  arise  from  approximating 
these  various  fisheries  and  extensive  coasts  to  the  Frith  of 
Clyde,  where  the  fishing  capital  is  at  present  almost  ex- 
clusively resident.  It  is  evident  that  nothing  can  more  dis- 
courage the  employment  of  that  capital  in  those  parts  than 
that  difficulty  of  approach,  amounting  ahnost  to  inaccessi- 
bility, which  renders  the  comm.unieation  of  intelligence 
always  slow  and  even  often  precarious. 

In  the  northern  district  the  lines  of  communication 
would, from  the  nature  of  the  thing,  be  dra\\n  to  a  different 
point.  A  central  point  at  the  south  of  that  distriet  is  found 
at  or  near  Invershm,  to  which  place  the  Frith  of  Dornoch 
is  navigable,  and  where  a  bridge  can  easily  be  thrown  over, 
and  from  whence  a  direct  and  short  communication  could 
be  made  to  Dingwall  and  Inverness.  From  this  point  seve- 
ral advantageous  lines  of  road  might  be  made,  one  stretch- 
ing by  the  banks  of  Loch  Shin  through  part  of  Assint  to 
'  I  2  Kylcscow, 
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Kylescow,  another  by  the  kiik  of  L;iirg  to  the  head  of  Locli 
Loxford,  and  a  third  from  the  kirk  of  Lairg  bv  the  west 
of  Loehuaver  to  Tongue.  Another  road  again  would  con- 
nect together  the  western  and  eastern  extremities  of  this  the 
northern  coast  of  Scotland,  proceeding  from  Loch  F>iboll 
(at  which  place  there  is  one  of  the  finest  harbours  in  the 
kingdom)  by  Tongue,  Farr,  and  Thurso,  to  Honna  on  the 
east.  From  this  point,  where  there  is  a  ferry  to  Orkney, 
the  road  woukl  return  to  Wick,  and  from  thence  along  thci 
east  coasts  of  Sutherland  and  Caithness,  crossing  the  river 
Fleet  by  a  bridge,  to  avoid  the  little  Ferry,  till  it  terminated 
at  Invcrshin.  Such  lines  as  the  above  would  open  the 
whole  of  these  countries  to  all  the  tradmg  capital  of  Inver- 
ness and  the  east  coast  of  Scotland,  as  well  as  by  the  way. 
of  Fort  William  to  that  of  the  Clyde ;  and  it  is  well  known 
that  all  the  way  from  the  vicinity  of  Kylescow  round  to 
Wick,  the  fishing  grnunds  are  abimdant  and  excellent. 

As  to  the  middle  division,  the  connnittee  would  humbly 
susfgest  the  utility  of  certam  lines  of  intersection  from  east 
to  west.  One  of  these  ought  to  be  from  the  great  military 
road  between  Fort  William  and  Inverness  in  a  western  di- 
rection, such  as  may  best  afford  an  easy  intercourse  between 
both  these  places  and  the  islands  of  Skye,  Harries,  and  North 
Uist,  as  well  as  Loch  Hourn,  Loch  Duich,  and  the  other 
valuable  fishing  lochs  in  that  vicinity.  A  second  will  lead 
from  Contin  (which  has  already  a  good  road  to  Dingwall) 
by  the  south  side  of  Loch  (Jarve  and  the  head  of  Loch 
Lickart  to  Achnashine,  and  from  thence  in  one  branch  to 
Loch  Carron  and  in  another  to  PoUew.  From  one  or  other 
of  these  branches  a  road  of  important  benefit  might  be 
drawn  to  Loch  Torridon,  a  third  road  will  extend  from  the 
port  of  Ullapool  in  Loch  Broom  to  Invcrshin  at  the  head 
of  the  Frith  of  Dornock. 

\\nien  the  lines  of  road  now  mentioned  are  completed, 
the  course  of  post  will  become  rapid  and  regular.  From 
the  neighbourhood  of  Skye  to  Greenock  the  mail  would  be 
conveved  in  three  davs,  while  from  Invcrshin  to  Edinburgh 
by  Aberdeen,  or  to  Greenock  bv  Inverness  and  Fort  Wil- 
liam, it  would  be  conveved  at  furthest  in  four,  and  thus 
the  most  remote  points  of  the  Highlands  would  be  brought 
within  five  days  course  of  i)ost,  at  the  utmost,  of  Edinburgh 
and  the  Frith  of  Clyde.  It  may  sutiice  for  contrasting  such 
a  situation  of  the  Highlands  with  that  in  which  they  are 
now  placed,  in  respect  to  comnmnicalion  of  intelligence,  to 
relate  what  happened  this  very  year.  When,  after  the  re- 
turn of  the  Clyde  vessels  from  a  vain  search  for  herrin^$ 

n\ 
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in  the  northern  lochs,  some  considerable  shoals  having  ap- 
peared, inteliitrence  was  dispatched  to  Greenock;  but  owing 
to  the  indirect  course  of  the  post,  and  the  ditBcultiesof  some 
parts  of  the  circuitous  journey,  several  weeks  elapsed  before 
any  advantage  could  be  taken  of  the  information  *. 

The  lines  that  have  been  suggested,  or  nearly  such  lines, 
arc,  in  the  opinion  of  the  connnittee,  the  radical  lines  of 
road,  as  they  may  be  termed,  from  which  in  process  of 
time  various  ramifications  will  be  formed,  when  the  bene- 
fits of  these  begin  to  be  perceptibly  diffused. 

From  consideration  of  the  connection  of  the  iifth  question 
with  ^\•hat  precedes,  the  conmnittee  in  so  far  depart  from 
Mr.  Telford's  arrangement  as  to  put  next  in  order  the  an- 
swer to  it.  They  are  fully  persuaded  of  the  reality  of  those 
views,  both  of  public  and  individual  benefit,  which  the 
statement  of  the  question  includes  ;  and  they  think  it  highly 
reasonable  that  the  land-owners  should,  according  to  their 
respective  abilities,  unite  with  government  in  executing 
these  plans  by  contributing  a  certain  proportional  part  of 
the  expense,  varying  with  the  different  circumstances  of 
their  several  situations.  But  the  committee  humbly  report 
their  opinion,  that  it  would  be  advisable  for  the  lords  of  the 
treasury,  after  weighing  such  suggestions  as  have  been  made, 
and  consulting  their  surveyor,  to  select  the  lines  of  road 
which  more  immediately,  and  in  a  national  view,  invite  the 
public  aid  ;  and  then,  after  the  selection  is  made  known,  it 
will  be  the  duty  as  well  as  the  interest  of  land-owners,  to 
come  forward  with  their  proposals,  stating,  with  regard  to 
each  separately,  those  local  considerations  which  seem  to 
fix  the  proportion  of  public  aid  that  may  fairly  be  solicited. 

In  answer  to  query  second,  the  committee  have  no  doubt 
that  the  Caledonian  canal,  formed  on  the  scale  suo-gested 
(sufficient  for  the  passage  of  large  trading  ships  and  fri- 
gates), will  be  attended  with  the  greatest  national  advan- 
tage. In  respect  to  these  objects,  indeed,  the  benefit  must 
be  so  incalculably  great,  that  this  truly  useful  undertaking 
assuredly  merits  the  attention  and  exertions  of  government. 
The  committee  have  equally  little  doubt  in  concurrins  with 
the  opinion  inferred  in  the  third  question,  that,  by  openinc" 
a  free  conununication  from  the  eastern  to  the  western  sea, 
it  Mould  be  highly  beneficial  to  the  fisheries,  particularly  by 
transferring  the  skill  in  the  cod  and  ling  fishery,  possessed 
by  the  people  on  the  eastern  coast,  by  whom  it  is  certainly 

•'  The  ordinary  course  of  the  post  is  one  week  from  Loxford  to 
Tongue,  and  another  from  Tongue  to  Tain,  being  on  the  Hne  by  In» 
vtrness  to  Edinburgh, 
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better  understood  than  by  tbe  natives  of  the  western,  from 
the  former  to  the  latter  of  these  shores,  where  the  field  for 
its  action  is  inexhaustible. 

With  regard  to  query  fourth,  the  coinmittee  are  well 
convinced  that  the  undertaking  these  public  works  must 
produce  the  united  good  consequences  ot  checking  the  spirit 
of  emigration,  by  affording-  useful  employnient  to  a  great 
number  of  people,  of  improvnig  the  habits  of  the  country 
by  teaching  lessons  of  systematic  industry,  and  of  affording 
at  once  the  excitement  to  undertake,  and  the  intelligence 
as  well  as  (to  a  certain  moderate  extern)  the  means  required 
for  instituting  those  tlshing  and  manufacturing  establish- 
rncnts,  on  which  the  fuiure  prosperity  of  the  Highlands 
must  be  founded. 

On  the  sixth  question  the  committee  have  to  observe, 
that  they  are  fully  aware  of  the  commercial  as  well  as  other 
national  advantages  derivable  from  the  Caledonian  canal : 
but  wilh  regard  tu  the  question  to  what  extent  commercial 
men  would  be  ready  to  contribute  individually  tovvards  car-- 
rying  the  same  into  eftect,  the  Highland  Society  can  have 
no  means  of  forming  an  opinion,  other  than  by  reference  to 
that  general  spirit  of  liberal  enterprise  which  distinguishes 
the  commercial  body. 

Adverting  to  a  supplementary  suggestion  from  Mr.  Tel- 
ford, the  comn'ittee  apprehend  that  it  would  be  highly  ex- 
pedient to  introduce  a  clause  into  any  act  of  parliament  ou 
the  subject,  authorizing  and  empowering  proprietors  of  en- 
tailed csrates  either  to  sell  lands  ior  detraying  the  expense 
of  contributing  along  with  government  to  the  making  oi 
roads  and  bridges  in  the  highlands,  or  in  their  option  to 
make  the  same  a  debt,  affecting  the  subsequent  heirs  of 
entail. 

It  has  been  stated  to  the  committee,  that  tutors  and  cu- 
rjitors  of  minor  proprietors,  and  trustees  holding  possession 
of  estates  concerned  in  these  improvements,  might  feel 
some  hesitation  in  venturing  on  the  necessary  outlays,  as 
entertaining  a  doubt  of  such  acts  of  administration  falling 
within  their  powers.  The  committee  are  humbly  of  opi- 
nion, that  it  would  be  propf-r  to  add  to  the  clause  alre;Hly 
suggested,  an  enactment,  that  tutors  and  curators  of  a 
minor  heir  of  entail,  or  trustees  in  possession  of  an  estate 
already  entailed,  or  which  is  directed  to  be  entailed,  should 
have  the  same  power  of  selling  lands  or  charging  the  estate 
that  is  by  the  act  conferred  upon  heirs  of  entail  themselves. 
As  also  that  tutors  and  curators  of  minors  possessed  of  un- 
f.'utailed  estates,  and  truslecs  holding  possession  of  such, 

should 
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should  be  entitled  bv  their  acts  in  the  premises  to  bind  the 
minor  or  trustee^  and  all  successors  to  the  estate. 
A  true  copy  from  the  recoid. 

(Signed)         Lewis  Gordon,  dep.  sec. 
Highland  Socictv  H  11. 
Edinuucgli,  D'-t,  lo,  i8oa. 

Highland  Society  Hail,  Edinburgh,  Dec.  23,  1 802. 
Minute  of  the  Committee  of  the  Directors  of  the  Highland 
Society  of  Scotland,  which  formerly  drew  up  Answers, 
in  the  Shape  of  a  Report,  to  the  Queries  of  IVJ  r.  Telford, 
Engineer,  respecting  the  opening  of  Communications  by 
Roads  and  Bridges  in  the  Highlands,  and  by  a  Canai  from 
Inverness  to  Fort  William,  upon  considering  a  Letter 
from  Mr.  Telford,  of  date  14th  December  1802,  to  Henry 
Mackenzie,  Esq.  one  of  the  Society's  Directors,  owning 
Receipt  of  said  Report,  which  he  states  to  be  able,  full, 
and  satisfactory,  and  that  the  "  only  Instance  in  which 
it  is  rather  less  explicit  tlwn  he  could  wish,  is  with  re- 
spect to  the  Road  in  the  Middle  Division,  which  should 
connect  the  Inverness  and  Fort  William  Road  with  Skye, 
&c.  &c."  as  to  which  Mr.  Telford  wishes  the  Committee 
could  say  something  more  specitic,  and  recommends  their 
taking  any  Information  which  can  be  furnished  by  Mr. 
Donaldson,  Surveyor  of  Military  Roads,  upon  that  Point ; 
the  Right  Honourable  Lord  Macdonald,  one  of  the  \'ice- 
Presidents  in  Office,  in  the  Chair. 

The  committee,  in  their  former  report,  have  pointed  out 
the  great  objects  to  which  roads  through  the  district  in  ques- 
tion should  in  their  opinion  apply ;  but  there  being  a  dif- 
ference of  opinion  as  to  the  precise  lines  of  road  by  which 
those  objects  would  best  be  attained,  the  committee  do  not 
feel  themselves  at  liberty  to  specif*/  those  precise  lines. 
They  would  take  the  liberty  of  suggesting  the  expediency  of 
government  employing  some  able  surveyor  or  engineer  of 
respectable  character  and  abilities  to  report  on  the  subject ; 
and  if,  relative  to  the  present  point  of  inquin.^,  thev  are  to 
say  any  thing  more  particular,  they  may  mention  that  the 
objects  of  this  line  of  intersection  seem  chiefly  twofold,  viz. 
to  afford  a  communication  to  the  head  of  Loch  Hourn,  a 
ver)'  valuable  fishing  loch,  and  also  to  Bernera,  the  nearest 
point  to  Skye;  both  which  they  apprehend  may  be  attained 
by  two  ramifications  of  a  road  from  the  military  road  leading 
from  Fort  William  to  Inverness. 
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The  committee,  adverting  to  Mr.  Telford's  suggestion  of 
an  examination  of  Mr.  Donaldson,  called  him  before  them ; 
but  found  that  he  had  never  travelled  any  part  of  the  coun- 
try from  Fort  Augustus,  westward,  to  Bcrnera  or  the  lochs, 
and  that  his  information  was  solely,  as  to  that  part  of  the 
country,  derived  from  others. 

A  true  copy  from  the  record. 

(Signed)         Lewis  Gordon,  dcp.  sec. 


XXIII.   Anatomical  Observations  on  the  Crocodile  of  t/te 
Nile.     By  E.  Geoffroy. 

J.  HE  following  observations  were  read  in  the  last  sitting 
of  the  Institute  of  Egvpt : — Two  unfortunate  combats,  and 
the  loss  of  the  battle  of  the  30th  of  Ventose,  year  9,  gave 
us  reason  to  apprehend  that  the  enemy,  favoured  by  the 
misunderstanding  which  prevailed  between  our  chiefs,  would 
at  length  tear  from  us  the  most  valuable  of  our  colonies, 
which  had  cost  us  so  many  etlbrts  and  sacrifices  ;  in  a  word, 
that  celebrated  country  Egypt,  which  we  had  explored  in 
every  direction,  which  we  had  seen  covered  with  monu- 
ments coeval  with  the  heroic  ages,  and  the  fertility  of 
which  had  appeared  to  us  superior  to  its  reputation.  At 
the  moment  when  we  were  informed  of  our  disasters,  and 
when  the  report  circulated  of  them  immediately  excited 
against  us  the  whole  population  of  Egypt,  a  crocodile  was 
brought  to  me  which  had  been  carried  alive  to  Cairo,  and 
which  had  died  three  days  before.  At  a  more  fortunate 
period  1  had  ardently  desired  to  dissect  an  animal  so  much 
celebrated  by  antient  authors ;  but  being  at  that  time  aban- 
doned to  those  painful  sensations  which  all  the  French  ex- 
perienced, I  hesitated  a  moment  whether  I  should  under- 
take this  labour.  Foreseeing,  however,  that  if  I  let  slip  this 
opportunity  I  might  never  have  another,  and  being  per- 
suaded, as  I  always  have  been,  that  the  courage  proper  for 
travellers  placed  in  the  same  circumstances  as  those  in 
which  I  then  found  myself,  is  that  of  resignation,  I  paid 
no  attention  to  any  thing  but  the  crocodile  then  before  me. 
But  I  was  not  able  to  piocecd  to  a  regular  dissection,  nor 
to  extend  my  researches  to  all  those  organs  which  appeared 
to  be  wortliv  of  notice,  being  prevented  by  a  connnence- 
ment  of  putrefaction  which  the  crocodile  had  already  expe- 
rienced, and  by  the  obligation  I  was  under  to  save  and  to 
preserve  the  skin.     Besides,  as  it  had  already  been  observed 
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by  several  clistlnguished  anatomists,  I  thought  it  sufficient 
to  condnc;  myself  to  the  consideration  of  the  organs  which 
might  liave  escaped  their  examination;  so  that  what  I  now 
puhH t.h  contains  only  some  additions  to  the  history  of  an 
animal  known  since  the  earliest  ages. 

I.  Of  the  Manner  in  ivhich  the  Jaws  are  moved^^ 

.  "Who  could  believe,  considering  the  present  state  of  sci- 
ence, that  this  question  is  still  problematical?  It  has  been, 
combated  by  a  great  number  of  travellers  and  naturalists, 
but  none  of  them,  as  will  be  seen,  have  completely  solved  it. 

Jlcrodotus  is  the  first  who  asserts  that  the  crocodile  is  the 
only  known  animal  whose  upper  jaw  is  moveable  on  the 
lower,  which  remains  fixed  :  his  opinion  has  been  followed 
by  all  the  antients.  Aristotle,  Pliny,  &c.,  and  some  of  the 
moderns,  such  as  Margrave,  Oligerus,  Jacobaeus,  Marmoj, 
the  illustrious  Vesalius,  and  some  Jesuit  missionaries  to 
Siam,  who  had  an  opportunity  of  seeing  living  crocodiles, 
or  of  examining  them  soon  after  death,  all  speak  of  them 
in  the  same  terms ;  but  little  attention  was  paid  to  these 
testimonies.  The  first  anatomists  of  the  Academy  of  Sci- 
ences undertook  to  demonstrate  the  impossibility  of  the  fact 
advanced  by  Herodotus,  and  the  names  of  Perrault  and 
Duverney  tended  to  establish  this  opinion,  which  has  been 
adopted  by  the  naturalists  who  have  since  written  on  the 
crocodile. 

It  is  no  doubt  very  surprising  that  Perrault,  known  for 
liis  accuracy,  and  who  carefully  dissected  a  crocodile  from 
the  menagerie  of  Versailles,  did  not  pay  sufficient  attention 
to  the  singular  conformation  of  the  head  of  this  animal ; 
and  that  he  should  have  opposed  with  so  much  violence  the 
opinion  of  the  antients.  He  gives  a  minute  description 
of  the  articulation  of  the  jaws,  without  observing  that  it 
furnishes  proofs  against  the  fact  ^^  hich  he  proposed  to  esta- 
blish ;  and  he  besides  supposed  that  he  had  done  it  in  a  satis- 
factory manner  by  rectifying  the  errors  of  Marmol,  which 
he  falsely  ascribed  to  Vesalius,  and  by  proving,  with  reason, 
that  the  upper  jaw  is  not,  as  in  perroquets,  separated  from 
the  cranium,  but  that  it  forms  with  the  rest  of  the  head  one 
osseous  piece. 

Since  men  of  such  merit  as  Perrault,  Duverney,  and  the 
Oilier  naturalists  who  have  since  examined  crocodiles  in  col- 
lections, could  doubt  of  a  fact  attested  by  so  great  a  number 
of  observers,  this  question  must  certainly  be  embarrassed  by 
a  difficulty  which  can  be  cleared  up  only  by  an  exact  de- 
scription of  the  head,  and  of  the  organs  by  which  it  is  moved. 

The 
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The  qnestlon  here  is  not  merely  to  rectify  an  accredited 
error^  and  to  defend  the  antients  from  the  injustice  done 
them  by  some  of  the  moderns.  I  must  also  call  the  atten- 
tion of  naturalists  to  a  singular  fact  in  regard  to  organiza- 
tion. Nothing,  indeed,  can  be  more  paradoxical  than  the 
head  of  the  crocodile ;  all  those  parts  which  in  other  ani- 
mals are  on  the  sides,  are  in  the  crocodile  thrown  backwards, 
The  temporal  bone  itself  projects  backwards  a  good  deal  be- 
yond the  cranium  :  it  is  elon(j:ated,  and  transformed  into  A 
double  condyle,  the  functions  of  which  it  performs.  Every 
thing  has  in  some  measure  been  said  of  the  head  of  the  cro- 
codile, by  considering  it  as  composed  merely  of  two  jaws, 
for  the  cranium  is  so  small  and  so  displaced  that  it  escapes 
the  first  examination.  It  is  found  below  and  a  little  before 
the  occipital  plate  j  the  brain,  or  rather  the  ganglion,  con- 
tained in  its  cavity,  which  is  exceedingly  narrow,  is  conti- 
juied  pretty  far  fonvards,  so  that  the  organs  of  sight  and 
of  hearing  are  situated  below  and  a  little  b<.hind  it. 

Another  anomaly  equally  worthy  of  rcmaik  is,  1st,  That 
the  lower  jaw  is  a  sixth  longer  than  the  upper  and  the  cra- 
nium. 2d,  That  the  lower  jaw  exhibits  a  cavity  with  two 
facets,  where  the  horns  of  ihe  temporal  bone  are  articulated 
by  a  ginglymus.  3d,  That  the  occipital  condyle  is  on  the 
same  line  as  the  four  condvles  of  the  temporal  bones,  so 
that  the  head  is  really  retained  towards  its  points  oi  articu- 
lation as  the  lid  of  a  box  is  by  its  hinge.  4th,  That  as  the 
two  jaws  have  only  a  simple  motion  from  the  top  down- 
wards, they  cannot  be  moved  separately  to  the  right  or  to 
the  left,  to  subject  the  aliments  to  a  sort  of  trituration. 

On  examining  a  living  crocodile,  or  one  prepared,  as  is 
customary  in  collections,  it  is  hardly  possible  to  believe  that 
tlte  head  terminates  at  the  extrenuiy  of  the  jaws ;  one  looks 
for  the  osseous  box  which  contains  the  brain,  and  which 
in  all  other  animals  manifests  itself  externally  under  the 
form  of  a  frontal  protuberance.  The  observer  thinks  he 
sees  it  towards  the  anterior  part  of  the  neck,  which  is  sym- 
metrically swelled  up,  and  which  is  generally  taken  for  the 
complement  of  the  head  :  but  this  swelling  arises  from  the 
presence  of  the  crotaphite  muscles,  uh.ich  are  pretty  volu- 
minous, and  which  in  a  great  measure  are  lodged  between 
the  straight  and  oblifjue  muscles. 

Ditferenees  so  great  iu  the  form  of  the  bead  necessarily 
occasion  others  in  the  organs  which  correspond  directly 
with  it ;  and  it  is  indeed  found  that  the  cervical  colunm  is 
composed  of  seven  vertebrae,  which  are  distinct,  but  com- 
bined in  their  articulation  in  such  a  mamicr  that  ihcy  are 

not 
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not  moveable  on  each  otlier.  The  apopliyses  of  these  ver- 
tebrae are  so  niukipiied,  so  long,  and  so  elose  to  each  other, 
that  the  aainial  cannot  bend  its  neck,  and  that  the  cervical 
column,  in  regard  to  its  uses,  must  be  considered  as  one 
bone.  The  suaight  and  oblique  muscles  attached  to  it,  and 
which  have  their  second  point  of  insertion  towards  the  oc- 
cipital ridge,  raise  up  when  they  contract  the  head  on  the 
neck,  by  Uiaking  it  describe  an  arch  of -Ij".  The  skin  is 
thin  behind  the  occipital  plate,  and  readily  yields  to  all  the 
movements  given  to  the  head  :  on  the  other  hand,  the  low  er 
jaw  is,  as  it  were,  sheathed  in  a  ruzous  and  very  little  flexi- 
ble skiii.  If  we  suppose  a  musculai  force  sufficiently  strong 
to  draw  it  downwards,  it  would  be  retained  bv  its  coverino-s  : 
it  IS  besides  confined  towards  its  posterior  extremity ;  for 
the  long  apophysis  situated  bevond  the  articular  facets  ap- 
proaches the  skin  by  describing  a  curve  exactly  towards  the 
point,  where  it  is  armed  with  a  long  scale.  ■  The  latter  op- 
poses an  almost  invincible  resistance  to  the  elevation  of  the 
condyle,  and  consequcntlv  to  tlic  depression  of  the  jaw  :  it 
is  not  however  entirely  fixed,  especially  in  the  manner  un- 
derstood by  Marmol,  who  thought  that  it  formed  with 
the  sternum  one  bone.  Two  small  elongated  muscles,  by 
contracting,  can  give  it  a  slight  motion.  The  assertion  of 
Herodotus,  then,  is  almost  strictly  true  :  "  The  crocodile 
is  tlie  only  animal  known,  whose  upper  jaw,  between  the 
branches  of  which  is  comprehended  the  cranium,  is  move- 
able on  the  under,  which  has  a  motion  almost  insensible." 

II.  Of  the  Organs  of  DigcstiofL 

The  antients,  and  almost  all  the  moderns,  have  stated 
that  the  crocodile  has  no  tongue  :  it  is  indeed  true  that  it 
does  not  appear  outwardly,  but,  speaking  in  a  physiological 
point  of  view,  this  animal  is  not  destitute  of  a  tongue.  Tlie 
whole  skin  comprehended  between  the  branches  of  the  lower 
jaw  is  clothed  interiony  with  spongy,  thick  and  flabbv  flesh, 
v\  hich  IS  inseparably  attached  to  it  throughout  its  whole  ex- 
tent :  but  this  muscle  or  tongue  is  in  some  measure  masked 
in  the  inside  by  a  continuation  of  the  general  coverings. 
It  is  a  yellowish  shagreened  skin,  perfectly  similar  to  that  of 
tile  palate  :  it  is  pierced  with  a  great  number  of  small  holes, 
which  are  the  orifices  of  the  glands  v.iih  which  the  upper 
part  is  furnished.  This  tongue  has  the  form  of  the  head 
of  a  lance  :  its  dimensions  in  the  subject  I  examined,  which 
was  2-10  metres  long,  was  0*15  in  length  by  0*05  at  the 
joot.  Though  it  does  not  project  forw  aids,  I  have  no  doubt 
that  it  serves  to  retain  and  cunvey  the  aiiinents  into  the  oeso- 
phagus } 
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phasus  ;  for  it  is  fixed  by  its  base  to  the  broad  piece  of  fhft 
OS  hyoides.  When  the  hitter  then  is  drawn  downwards, 
while  tlie  muscular  fibres  of  the  tongue  at  the  same  time 
contract,  it  forms  itself  into  a  ball,  and,  being  drawn  back- 
wards bv  the  muscles  of  the  os  hyoides,  it  mccssarily  car- 
ries with  it  in  the  contrary  movement  the  aliments  conipre- 
hended  between  it  and  the  palate. 

The  OS  hvoLdes  is  composed  of  three  pieces.  The  l.irgcst 
O'lO  metre  bv  0*07  is  cariilaoiuous,  and  resembles  the  broad 
part  of  a  wooden  shovel  :  the  posterior  bottom  is  round,  and 
the  interior  straiglit.  The  latter  is  infiectcd  on  the  convex 
surface  of  the  large  piece,  and  it  is  in  the  groo\e  formed  by 
this  inlkction  that  the  root  of  ti)e  tongue  is  inserted.  Jt 
results  from  this  disposition  that  the  large  piece  jjrojects 
beyond  the  root  of  the  tongue  h\  about  a  centimetre.  This 
projecting  edge  or  kind  of  ridge  becomes  a  velum,  which, 
when  the  os  hvoides  is  carried  backwards,  closes  the  whole 
of  the  back  part  of  the  miouth,  and  sometimes  also  the 
posterior  apertures  of  the  nostrih. 

Such  is  the  mechanism  which  allows  the  crocodile  wlicn 
pursued  and  frightened,  as  I  have  had  occasion  to  observe 
in  Upper  Egypt,  to  shelter  itself,  and  to  lie  concealed  in 
the  river,  and  to  be  able  to  respire  in  it.  It  only  thrusts  out 
of  the  water  the  extremity  of  its  nmzzle  where  the  nasal 
apertures  are  situated  :  the  jaws  are  then  open,  without  the 
w  atcr  being  able  to  penetrate  into  the  cesophagxis  and  tra- 
chea. 

Tiie  horns  of  the  os  hyoides  are  two  small  arched  and 
clouGfatcd  bones  about  0-07  metre  in  length. 

The  OS  hyoides  is  drawn  backwards  by  four  muscles,  the 
exterior  ones  of  which  are  round  and  the  interior  flat :  it  is 
draw  n  forwards  by  the  contraction  of  the  tongue. 

IVrrault  gives  to  the  cesophagus  of  the  young  crocodile 
which  he  examined  a  crreater  diameter  than  to  the  stomach, 
lie  compares  the  cesojjhagus  of  this  reptile  to  the  gizzard 
of  a  bird  which  feeds  on  urain  ;  and  he  consequently  sup- 
poses, what  would  be  an  anomalv  too  monstrous  to  be  found 
in  the  animal  oeconomy,  that  digestion  is  cficcted  in  a  great 
measure  in  the  oesophagus.  My  observations  are  directly 
contrary  to  those  of  that  celebrated  anatomist.  I  found  the 
diameter  of  the  a-sophagus  to  be  OOO  metre,  and  ihat  of  the 
stomach  ()-17  by  ()-lo  ;  for  the  form  of  this  bag  is  that  of 
an  ellipsoid  slightly  compressed  on  the  sides  :  in  a  word, 
it  did  not  appear  to  me  to  have  any  resemblance  to  a  gizzard. 
The  velvetv  tunic  was  exceedingly  thick  ;  the  muscular  part 
was  less  so;  the  niside  was  filled  with  a  quantity  ot  small 

pebbles. 
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pebbles,  the  polish  of  which  announced  that  thev  had  served 
tor  the  trituration  of  the  alimentary  matters,  'i'he  stomach 
had  over  it  a  bag,  which  was  terminated  by  the  pylorus. 
In  the  intestines,  which  were  3-67  metres  in  lena;th,  nothino- 
could  be  distinctlx'  observed  but  the  rectum,  in  consequence 
of  its  great  tliickness.  The  duodenum,  a  little  below  the  py- 
lorus, was  remarkable  by  a  double  contour,  which  it  made 
from  the  top  upwards  for  the  extent  of  0-14  :  its  folds,  which 
touched  each  other,  wci-e  united  by  an  adipose  membrane 
split  in  three  different  places.  The  rest  of  the  intestines,  in 
which  no  trace  of  a  coecum  is  observed,  was  stronojv  at- 
tached to  the  loins  by  means  of  the  mesentery. 

III.   Organs  (f  Resp  Ira  I  ion . 

The  flatness  of  the  tid  of  the  crocodile,  and  the  mem- 
branes extended  between  the  toes  of  its  hind  feet,  suffi- 
ciently account  for  the  decided  taste  which  this  animal  has 
for  rivers;  but  as  the  ears  and  back  part  of  the  mouth  are 
each  provided  with  a  cartilage,  which,  when  necessarv, 
prevents  the  introduction  of  the  surrounding  liquid,  I  had 
reason  to  expect  a  snnilar  relation  between  the  pulmonarv 
organs  and  those  of  natat  on.  1  therefore  always  vvished 
that  1  nnght  be  able  to  describe  these  pulmonary  organs  as 
compared  with  those  of  other  lizai"ds,  in  order  to  trace  out  the 
most  essential  anatomical  characters  by  which  the  genus  of 
the  crocodile  differs  from  various  other  families  of  reptiles. 
If  1  therefore  give  this  description,  it  is  not  because  most 
of  the  preceding  anatomists  have  omitted  to  do  it  :  on  the 
contrary,  we  are  acquainted  with  those  of  \"esalius,  sir  Hans 
i^loane,  Perrault,  Iiassek[uist,  and  that  more  minute  by  the 
Jesuit  missionaries  to  Siam,  to  which  Duvernev  has  added, 
and  which  might  be  considered  as  complete. 

The  trachea  opens  in  the  centre  of  the  broad  piece  of  the 
OS  hyoides,  and  accompanies  it  backwards  nearly  (that  I 
mav  employ  the  comparison  alreadv  used)  as  the  handle  of 
a  wooden  shovel  accompanies  the  lower  part.  A  little  be- 
fore it  divides  itself  into  two  oianches,  it  is  folded  back,  and 
turns  to  the  right  side,  as  is  observed  in  sever:',!  birds.^  Its 
length  in  a  straight  line,  as  far  as  the  point  of  its  bifurca- 
tion, is  0-38  metre.  It  is  composed  of  complete,  broad, 
cartilaginous  rings,  separated  trom  each  other  by  a  v-ery 
narrow  membranous  ring.  I  found  onlv  th.  first  ten  rings 
complete.  Duverney,  in  the  crocodile  of  the  Academy, 
counted  sixteen,  the  portions  of  which  were  vinited  by  a 
membrane.  The  Jesuits  above  mentioned  found  a  greater 
number  in  the  crocodiles  of  Siam.     It  is  this  nvi-  brane 

-     strongly 
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strongly  distended,  and  made  to  vibrate  in  the  manner  of 
the  parchment  ol' a  drum,  by  the  interior  air  oi"  the  lun*rs, 
which  causes  the  crocodile  to  emit  that  en'',  or  rather  that 
bellowing  noise,  mciiti>)ncd  by  Catcsbv,  La  Coudrenicre, 
and  Hartram.  The  fissure  of  the  glottis  is  then  shut  by  the 
muscular  roll  which  borders  it  on  each  side. 

The  lungs  are  two  conical  bags,  the  summits  of  which  are 
turned  towards  the  head.  Their  interior  surfaces,  which  rest 
on  the  oesophagus,  retain  the  im.pression  of  it  bv  a  longitu- 
dinal furrow.  Their  length  is  0*33  metre,  and  their  breadth 
at  the  base  0*22.  The  figure  given  by  Pcrrauk  represents 
them  of  an  elcmgated  ovoid  form. 

The  lungs  of  lizards  are  only  two  elongated  bags,  0*40  in 
length,  and  0- 1 1  in  their  greatest  thickness  ;  the  interior 
sides  of  which  are  lined  with  small  reticular  carneous 
fibres  and  sanguiferous  vessels.  Those  of  crocodiles  differ 
by  the  size  of  the  membranous  leaves  with  which  they  are 
furnished,  and  which  form  as  it  were  several  small  walls, 
it  is  a  vast  reticulation,  composed  of  a  quantity  of  mcshei? 
similar  to  those  whish  are  seen  in  the  second  stomach  of 
rimiinating  animals.  Each  of  these  meshes  is  the  edge  and 
entrance  of  a  sipall  bag,  which  opens  into  a  second,  and 
sometimes  into  a  third.  They  are  composed  of  two  kinds  of 
.fibres  :  the  fir;-t  circular,  and  parallel  to  each  other;  the  se- 
cond perpendicular,  which  transversely  intersect  the  former 
at  right  angles.  The  centre  of  each  pulmonary  bag,  en- 
tirely empty,  serves  in  some  measure  as  a  receptacle  for  the 
air.  The  cells  in  openmg  become  tilled  with  it.  They  then 
compress  it  by  shutting;,  and  convey  it  to  the  blood,  as  we 
may  say,  without  the  [Concurrence  of  those  organs  which 
press  on  the  whole  pul^icnary  mass.  They  repeat  this  play 
until  the  air  contained  In  the  whole  luno;;  is  vitiated.  The 
crocodile,  then,  is  not  i^rced  to  romc  and  respire  at  the  sur- 
face of  the  water  till  after  a  certain  time  ha?  elapsed.  This 
structure  of  the  lungs,  ^  which  makes  the  crocodile  deviate 
from  lizards,  brings  it  ijcarto  the  sea-tortoise.  I  shall  have 
occasion  hereafter  to  remark,  that  this  is  not  the  only  rela- 
tion which  it  has  to  these  animals. 

IV.   Of  the  Organs  of  Genefntion. 

These  organs  arc  so  complex,  and  have  so  little  relation 
to  what  Is  known  in  the. mammalia,  that  authors,  as  we  may 
Bfiv,  have  been  afraid  to  describe  them,  and"  have  scarcely 
given  a  slight  sketch  of  them.  It  has  been  said  that  the 
crocodile  is  only  a  lizard  of  a  monstrous  size,  and  Linnaeus 
ftas  consctiucmiy  arranged  it  in  his  system  under  tlir  genus 
\'i^  "''■  ■  ,  laccrta. 
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Incerta.  What  1  have  aheadv  said  of  the  configuration  of 
the  head  and  lungs  of  this  reptile  removes  it  no  doubt  from 
that  genus,  but  the  consideration  of  the  organs  of  generation 
will  obviate  all  uncertainty  in  regard  to  these  natural  relations. 

Most  lizards,  like  serpents,  are  furnished  with  two  yards, 
situated  on  each  side  of  the  anus.  Properly  speaking,  they 
are  only  two  cavernous  bodies,  formed  by  a  slight  cutaneous 
expansion,  and  terminated  by  two  cartilaginous  appendices. 
In  the  inside  of  them  are  found  two  glands,  which  pour 
fcrth  a  liquor  in  such  abundance,  that  it  has  given  rise  to 
mistakes  in  regard  to  its  nature,  and  made  it  be  consi- 
dered as  the  seminal  liquor.  These  yards  move  in  a  sheath 
formed  by  a  duplicature  of  the  skin  :  they  are  terminated 
behind  by  an  elongated  muscle,  always  inclosed  in  a  mem- 
branous vagina,  which,  by  contracting,  forces  them  to  re- 
enter. 

If  the  crocodile  retains  any  part  of  this  general  plan  of 
organization,  the  combination  is  quite  different.  It  has  onlv 
one  yard  lodged  at  the  anterior  part,  and  in  the  fold  of  a 
common  cloaca :  it  is  imperforated,  entirely  cartilaginous, 
and  terminated  by  a  kind  of  gland  0*03  in  length.  It  has 
two  glands  on  the  sides  of  the  anus,  from  which  oozes 
a  whitish  liquor  through  two  distinct  orifices  at  a  consider- 
able distance  from  each  other.  These  glands  produce  no 
protuberance,  and  yet  the  retractor  of  the  cavernous  bodies 
of  lizards  exists.  It  is  even  of  so  considerable  a  volume 
(0-40  in  length,  and  0-1 1  in  its  greatest  thickness),  that  it 
is  this  muscle  with  it?  congencrate  that  swells  up  the  anterior 
part  of  the  tail,  so  that  iT  cannot  be  <listinguished  by  a  di- 
minution of  volume  from  the  rest  of  the  body.  This  muscle 
is  terminated  by  a  sharp  edge,  or  ridge,  where  it  is  articu- 
lated with  the  caudal  vertebrae,  and  by  a  free  and  round  edge 
on  the  opposite  side.  What  is  remarkable  besides  is,  that 
it  is  contained,  like  the  retractor  muscle  of  the  cavernous 
bodies,  in  a  proper  sheath  of  great  thickiress,  and  of  a  carti- 
laginous nature.  This  sheath  is  continued  forwards' in  an 
aponeurosis,  which  spreads  and  is  inserted  on  the  pelvis ; 
so  that,  as  the  uses  of  this  muscle  change  with  the  general 
system  of  organization,  they  are  confined  to  contributing 
merely  to  the  lateral  motion  of  the  tail. 

The  testicles  in  some  measure  approach  nearito  those' of 
fishes  :  they  are  narrow  and  elongated.  They  are  observed 
a  little  above  and  before  the  kidnevs.  '  *'. .,  .  ;, 
.  .  The  semen  is  conveyed  in  two  pretty  large  vessels,  con- 
tiguous, and  lodged  behind  the  common  cloaca.  These 
VCisicles  are  in  part  closed  by  a  cartilaginous  bag: 'they  o^en 
r.  ■  ■"  into 


144  Anatovucat  Observations  oil 

into  the  cnmmon  cloaca  by  six  or  seven  holes  on  each  side, 
disposed  in  a  circular  manner  around  the  urinary  passae:e. 

V.  Of  the  Liver. 

The  liver  is  composed  of  two  unequal  lobes  :  one  of  them 
has  the  form  of  a  parallclopipedon  (u- 14  metre  bv  0-oy)  ;  the 
other  is  slender  and  more  elongated  (O-lp).  This  viscus 
exhib  ted  a  very  remarkable  organization,  which  has  never 
vet  been  noticed  by  any  anatomist.  The  convex  surface  of 
each  lobe  is  covered  by  a  membrane,  which  is  the  aponeurosis 
of  a  muscle,  the  use  of  which  I  can  hardly  comprehend. 
Thii  muscle,  which  bea;ins  at  the  posterior  and  inferior  edge 
of  each  lobe,  is  inserted  very  near  the  pelvis,  in  the  last  piece 
of  Llie  sternum ;  for  it  must  be  recollected,  that  the  latter  is 
prolonged  beyond  the  ribs,  and  terminates  in  a  large  piece 
articulaied  with  the  bones  of  the  pelvis.  These  two  muscles, 
which  have  not  yet  been  found  in  any  other  animal,  produce 
by  their  contraction  the  depression  of  the  liver,  and  thereby 
giVQ  more  capacity  to  the  breast.  This  use  makes  them 
have  an  athnity  with  the  diaphragm  :  the  points  to  which 
thev  are  attached  might  induce  a  belief  of  the  same  thing  *. 
The  gall-bladder  is  ovoid,  0-08  of  a  metre  by  0*03,  and  ad- 
hei£j3"to  the  right  lobe  of  the  liver. 

VI.  Oftke  other  Viscera. 

As  these  have  been  already  so  well  described  by  most  of 
the  authors  before  mentioned,  I  shall  give  only  their  rela- 
tive positioiii,  because  this  information  may  furnish  some 
useful  hints  for  de.ty:inining  the  different  kinds  of  croco- 
diles. 

The  heart. — Its  htjght  is  0-07  metre,  its  base  0'05.  The 
light  auricle  is  larger  than  the  left. 

The  sp/eerz.-^Oval  elongated,  o-io  by  O-oi.  On  the  in- 
ferior face  it  is  somQwhat  conGa\'e  ;  and  on  the  upper  rises 
into  two  ridges,  qae  of  whioh  is  very  small. 

The  kidneys  are  composed  of  papilla;,  and  numerous  si- 
nuoiiitie^  fQroi^d  by  a  culitiction  of  glands,  0- 1 1  metre  by 
0-03  r. 

I  had  nqt  resolved  to  publish  thc<>e  observations  till  after 
my  return  from  Egypt ;  and  at  that  time,  notwithstanding 
the  learned  researches  of  several  of  my  colleagues,  they  had 
still  retained  all  their  novelty.  The  object  of  Cuvier's  ex- 
cellent njcraoir  is  merely  to  establish  the  real  differences  be- 

*  C.  Cuvier  o\|Krvc(l  these  muscles  in  the  crocodile  of  St.  Domingo. 
He  prQ^jgsv*  W9  dc^ccibc  them  at  more  length  in  his  Compat at'i-jr  Ana- 

tween 
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Uveen  the  crocodiles  of  the  new  continent  and  those  of  the 
old;  and  Daudin*  has  endeavoured,  in  particular,  to  en- 
rich the  history  of  the  crocodile  from  the  relations  of  tra- 
vellers before  unknown. 

Since  1  have  occasion  to  quote  the  latter  work,  I  must 
rectify  an  error  which  concerns  me,  and  which  C.  Daudirl 
introduces  in  consequence  of  the  respect  which  he  is  pleased 
to  entertain  towards  me.  He  announces  that  "  I  attempted, 
during  my  stay  in  Egvpt,  to  tame  crocodiles  after  the  example 
of  the  antients,  *and  that  my  attempts  were  not  crowned 
with  that  success  which  I  expected."  It  is  a  duty  which  I 
owe  to  truth,  to  assert  that  I  never  made  any  attempt  of  the 
kind.  ' 

The  following  is  the  circumstance  that  gave  rise  to  this 
report,  which  was  indeed  circulated  at  the  time  of  our  tri- 
umphs. The  period  when  the  army  of  the  East  had  at  its 
head  achief  viorthy  of  its  great  exploits,  the  English  sent  to 
combat  us  could  then  find  no  opportunity  of  gratifying  the 
desire  of  injuring  us  with  which  they  were  tormented.  Tired 
of  cruising  backwards  and  forwards  to  no  purpose,  they 
wished  to  amuse  themselves,  and  thought  they  could  reach 
us  with  very  feeble  weapons,  by  endeavouring  to  turn  into 
ridicule  the  principal  persons  in  the  army.  They  made  some 
caricatures,  which  they  sent  to  England,  and  which  were 
thence  conveyed  to  France.  I  had  the  honour  of  attracting 
.their  notice.  They  introduced  into  the  scene  several  croco- 
diles ;  and  this  ephemeron  production  gave  rise  to  the  mis* 
take  to  which  I  allude. 

Explanation  of  the  Figures,     (Plate  III.) 

Fig.  1.  A  A,  the  lungs. 

B,  the  pericardium. 

C  C,  the  two  lobes  of  the  liver. 

D,  the  diaphragmatic  muscles. 

E,  the  stomach. 

F,  the  intestinal  canal. 

G,  the  sternum  and  its  muscles  seen  interiorly* 
H,  the  same  organs  seen  exteriorly. 

Fig.  2.  The  cranium  of  the  crocodile  of  the  Nile.  It  is 
here  represented, 

1st,  To  give  an  idea  of  the  manner  in  which  the  croco- 
dile raises  its  upper  jaw  on  the  inferior. 

2dlv,  To  show  the  two  condvles  of  the  horns  of  the  tem- 
poral bone,  and  the.  cavity  with  two  facets,  wJiere  they  are 
articulated. 

*  Trait e  de  Reptiles,  forming  a  continuation  of  the  works  of  Buffin. 
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3dly,  To  render  sensible  the  differences  which  exist  be« 
t\veen  the  large  teeth  of  the  crocodile  of  the  Nile  and  those 
of  the  crocodile  of  St.  Domingo. 

aXIV.  Ohservaticjis  and  Experiments  on  the  Light  emitted 
ly  rotten  Wood,  in  the  different  Kinds  of  Gas,  and  in 
Fluids.     By  C.  W.  BocKi^AN,  of  Carlsruhe. 

[Concluded  from  p.  26.] 

Experiment  XVII. 

X  INTRODUCED  pliosphorcscent  wood  under  the  receiver  of 
the  air-pump,  placed  a  bit  of  it  in  a  glass  tilled  with  water, 
and  another  piece  on  a  dish  not  innncrsed  in  water.  When 
the  air  began  to  be  rarefied,  a  quantity  of  air  not  inconsider- 
able issue's  from  the  wood.  The  light  of  the  wood  seemed 
to  be  somewhat  weaker  than  at  first,  and  proportionably  less 
than  that  of  a  piece  placed  without  the  receiver.  When  the 
quicksilver  in  the  barometer  connected  with  it  sunk  about 
lour  lines,  on  there-admission  of  atmospheric  air  I  thought 
I  observed  a  considerable  increase  in  the  phosphorescence. 
The  piece  of  wood  immersed  in  w  ater  was  entirely  pene- 
trated by  that  fluid  :  it  therefore  fell  to  the  bottom,  but 
emitted  as  strong  a  light  as  at  first.  This  experiment  was 
several  times  repeated  with  the  same  result. 

Experiment  XVI IT. 

Oval  glass  flasks,  capable  of  containing  five  cubic  inches, 
and  of  equal  thickness,  were  filled  ;  some  with  oxygen  gas, 
some  with  azotic  gas,  and  some  with  carbonic  acid  gas,  and 
well  stopped  with  corks,  to  which  were  affixed  wires  sup- 
porting pieces  of  phosphorescent  wood.  I  then  introduced 
all  these  vessels  at  the  same  time  into  water  at  70^  of  Reau- 
mur. In  about  three-quarters  of  a  minute  the  light  in  the 
carbonic  acid  gas  perceptibly  decreased,  and  then  that  in  the 
azotic  gas  ;  in  one  minute  and  a  half  it  appeared  weaker  in 
the  oxygen  gas ;  and  in  two  minutes  and  a  half  the  least 
phosphorescence  was  not  to  be  observed  in  any  of  the  vessels. 
it  could  not  afterwards  be  revived  in  any  of  the  pieces  of 
wood  by  any  means  whatever.  This  experiment  \\'as  also 
repeated  several  times  with  the  like  result. 

Experiment  XIX. 
Rotten  wood  emitted  light  in  spring  water,  in  boiled  water, 
and  in  distilled  water^  kept  in  a  close  vessel  tilJ  the  experi- 
ment 


in  the  different  Kinds  of  Gas,  and  in  Fluids.       147 

ment  was  made  at  the  temperature  of  from  8  to  12"  of 
Reaumur,  the  same  as  in  common  air.  The  phospho- 
rescence did  not  become  weaker  till  the  end  of  several  hours, 
and  in  twenty-four  -hours  it  completely  ceased.  It  could, 
however,  be  in  part  revived  by  wrapping  up  the  pieces  of 
wood  in  filtering  paper ;  but  when  the  water  had  the  tem- 
perature of  45°  the  light  was  speedily  extinguishedj  and 
could  not  be  again  revived. 

Experiment  XX. 

Having  introduced  wood  strongly  phosphorescent  into 
sulphurous  acid,  nitrous  acid,  and  muriatic  acid,  the  light 
either  instantaneously  ceased  altogether,  or  in  one  or  two 
minutes,  and  could  not  be  again  revived  in  any  manner. 

Experiment  XXI. 

I  added  a  considerable  quantity  of  water  to  the  above  acids, 
in  such  a  manner  that  only  a  few  drops  of  acid  were  put 
into  a  cubic  inch  of  water.  The  light  of  the  rotten  wood 
decreased  in  three  minutes,  ceased  in  general  in  from  six  to 
ten  minutes,  and  was  not  again  visible  when  the  wood  was 
washed  with  water  in  the  atmospheric  air. 

Experiment  XXII. 

Rotten  wood  appeared  phosphorescent  in  muriate  of  am- 
monia, nitrate  of  potash,  conunon  salt,  and  tartaric  acid  ; 
and  even  somewhat  stronger  in  the  second  and  third  solution 
than  in  atmospheric  air.  The  light  continued  longer  than 
in  common  spring  water. 

Experiment  XXlII. 

The  phosphorescence  of  rotten  wood  continued  in  a  di- 
lute solution  of  carbonate  of  potash  as  well  as  in  liquid  am- 
monia two  or  three  minutes,  and  then  became  entirely  ex- 
tinct. In  linseed  oil  the  wood  appeared  phosphorescent 
without  any  diminution  eighteen  hours,  and  in  thirty  was 
entirely  extinguished. 

Experiment  XXIV. 

I  immersed  phosphorescent  wood  in  spirit  of  wine,  and 
-found  that  it  was  extinguished  in  from  four  to  eight  minutes. 
In  sulphuric  ether  the  light  strongly  decreased  after  twenty 
minutes,  and  in  a  short  time  entirely  disappeared.  It  could 
not  be  again  revived  by  the  common  mode  of  treatrnxcnt. 

If  these  experiments,  which  I  was  not  able  to  carry  any 
further  for  want  of  phosphorescent  wood,  be  compared  with 
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the  experiments  of  other  observers,  the  following  differences 
will  be  found  : 

1st,  According  to  the  above  experiments,  rotten  wood 
does  not  emit  so  remarkably  clear  a  light  in  oxygen  gas  as 
Spallanzani  observed.  The  light  also  was  not  so  speedily  ex- 
tinguished, that  is,  in  scarcely  a  minute,  as  found  byTych- 
sen.  And  as  my  observations  perfectly  coincide  with  the 
experiments  of  Humboldt  and  Gartner,  Spallanzani's  and 
Tychsen's  observations,  which  I  will  not  venture  to  doubt, 
must  have  been  attended  with  peculiar  circumstances. 

sdly,  In  regard  to  the  diminution  of  the  volume  of  gas, 
M.  Gartner  found  it  once  in  oxygen  gas  two-thirds  of  the 
whole.  According  to  my  experiments,  however,  it  was  al- 
ways much  less. 

3dly,  The  residuum  of  the  oxygen  gas,  in  which  the  rotten 
wood  had  ceased  to  be  luminous,  was  found  bv  Gartner,  on 
being  subjected  to  proof,  of  such  a  nature  that  one  measure 
of  it  mixed  with  a  sufficient  quantity  of  nitrous  gas  gave 
a  diminution  of  '201'^.  I  however  found  the  diminution  of 
the  residuum  in  a  bell  glass  to  be  120°,  and  that  in  another 
only  21°,  though  our  oxvgcn  gas  was  prepared  from  the  same 
material,  namely,  oxide  of  manganese,  and  of  a  quality 
equally  good.  This  difl'erence,  perhaps,  was  owing  to  a  dif- 
ference in  the  size  of  the  vessels  employed,  and  even  in  the 
rotten  wood. 

4thlv,  The  sudden  extinction  of  phosphorescent  wood 
observed  bv  M.IJumboldt  in  carbonic  acid  gas  purified  by 
means  of  phosphorus,  I  did  not  observe  in  exceedingly  pure 
gas  treated  in  the  same  manner* 

5th!y,  M.  Humboldt  observed  the  same  sudden  extinction 
in  azotic  gas  which  had  been  freed  by  means  of  phos- 
phorus from  any  oxygen  it  might  contain.  But  this  I  was 
never  able  to  observe,  either  in  azotx  gas  as  pure  as  possible, 
or  in  the  same  gas  exposed  to  the  contact  of  phosphorus. 

6thly,  In  these  experiments  i  did  not  pay  very  great  at- 
tenton  to  the  absorption  which  might  take  place  of  the  dif- 
ferent kinds  of  gas,  because  in  researches  of  this  kind  in 
rci'-ard  to  rotten  wood  no  accurate  results  can  be  obtamed. 
I  hcJ^evcr,  in  general,  observed  no  diminutit)n  in  the  azotic 
gas;  which,  on  the  other  hand,  aceordino  to Tycbsen's  ob- 
servations, was  greater  than  that  experienced  by  oxygen  gas 
prepared  from  saltpetre. 

7thly,  M.  Humboldt  found  that  rotten  wood  was  lu- 
minous only  for  a  very  short  time  in  oil ;  whereas  Carra- 
dori's  experiments  and  mine  show  the  contrary. 

ethly.  According  to  M.  Gartner,  a  piece  of  rotten  wood 

continued 
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continued  luminous  in  hydrogen  gas  in  which  another  piece 
had  emitted  light,  a  much  shorter  time  than  in  gas  which  had 
not  been  before  used.  I  do  not  remember  to  have  ever  lound 
any  remark  of  this  kind  in  the  works  of  others  ;  and  as  I 
paid  particular  attention  to  this  point,  in  regard  to  every  other 
kind  of  gas,  I  did  not  find  Gartner's  observation  confirmed. 
A  great  part  of  these  variations,  however,  arc  probably  ow- 
ing to  this  circumstance,  that  the  wood  employed  was  not 
of  the  same  kind,  and  had  not  the  same  degree  of  rotten- 
ness and  moisture.  All  our  experiments,  however,  coincide 
as  much  as  could  be  expected  from  the  use  of  a  substance 
such  as  phosphorescent  wood. 

If  we  still  further  compare  the  phenomena  of  rotten  wood 
with  those  of  phosphorus,  the  following  differences  will  be 
observed  between  these  substances  : 

Phosphorescent  JVood^ 

1st,  Is  luminous  in  oxygen  gas  at  low  temperatures. 

2dly,  It  is  phosphorescent  in  all  non-respirablc  gases,  at 
least  a  short  time,  and  in  several  of  them  in  a  pretty  conti- 
nued manner ;  as  in  phosphorized  oxygen  gas,  and  pnospho- 
rized  azotic  gas. 

3dly,  In  muriatic  acid  gas  its  light  is  soon  extinguished. 
■    4th!y,  Its  phosphorescence  in  rarefied  air  is  weaker. 

5thly,  It  emits  light  in  a  Torricellian  vacuum,  according 
to  the  testimony  of  Carradori. 

6thly,  Its  light  becomes  extinct  both  in  oxygen  gas  and 
in  other  gases  when  heated. 

7thly,  By  the  process  of  its  phosphorescence  in  oxygen 
gas  carbonic  acid  gas  is  produced. 

Stilly,  The  phosphorescence  of  rotten  wood  can  be  ex- 
tinguished several  times  successively  in  the  non-respirable 
gases,  whether  they  contain  oxygen  gas  or  not,  without  the 
property  of  the  gas  to  maintain  the  phosphorescence  of  a  new 
piece  of  wood  introduced  into  it  being  perceptibly  lessened. 

Qthly,  Moisture  promotes  the  phosphorescence  of  rotten 
wood,  and  is  essentiallv  necessary  for  that  purpose. 

lOthlv,  Rotten  wood  emits  light  also  under  water,  in  oil 
and  in  other  liquids,  Its  splendour  in  some  of  them  is  even 
heightened, 

KunleVs  Phosphorus, 

1st,  It  becomes  luminous  in  oxygen  gas  only  at  a  tem* 
perature  of  about  l6    to  22"  of  Reaumur. 

gdly,  Of  all  the  non-respirable  gases  as  pure  as  possible,  it 
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is  luminous  only  in  azotic  gas,  oxidated  azotic  gas,  and 
muriatic  acid  gas. 

3dly,  In  muriatic  acid  gas  it  inflames  immediately  of  itself, 
and  burns  with  great  brightness. 

4thly,  The  light  of  phosphorus  is  stronger  in  rarefied  air. 

5thly,  It  emits  no  light  in  vacuo. 

6thly,  On  being  subjected  to  heat,  it  inflames  and  bums 
with  rapidity  in  oxygen  gas ;  and  in  the  non-respirable 
gases,  not  pure,  its  light  is  stronger. 

7thly,  By  its  phosphorescence  in  oxygen  gas  no  carbonic 
acid  is  formed. 

8thly,  When  artificial  phosphorus  has  emitted  light  in  the 
non-rcspirable  gases  not  perfectly  freed  from  oxygen  gas, 
a  fresh  piece  of  phosphorus  does  not  become  luminous  in 
them  :  azotic  gas,  how  ever,  is  an  exception,  in  which,  after 
being  purified,  phosphorus  becomes  luminous  for  some  time. 

9thly,  Moisture  and  wet  are  impediments  to  its  being  lu- 
minous. 

lOthly,  Fluids  arc  altogether  contrary  to  the  luminous  pro- 
perty of  artificial  phosphorus. 

Phosphorescent  wood,  therefore,  differs  essentially  from 
artificial  phosphorus  by  the  conditions  requisite  for  its  being 
luminous ;  and  therefore  the  assertion  of  Spallanzani,  that 
the  greatest  analogy  exists  between  the  luminous  phaeno- 
mena  of  these  two  substances  must  lose  some  of  its  weight. 

If  I  mistake  not,  the  following  probable  conclusions  may 
be  deduced  from  the  above  experiments  :  that  the  extinction 
of  the  light  of  rotten  wood  in  dilferent  mediums  does  not 
8o  immediately  arise  from  a  want  of  oxygen  gas  as  from 
some  change  which  the  wood  itself  has  experienced.  For 
even  if,  according  to  the  opinion  of  Humboldt,  Spallanzani, 
and  other  philosophers,  the  oxygen  gas  concealed  in  difie- 
rent  mediums  be  the  immediate  cause  of  its  phosphores- 
cence, in  several  experiments  where  rotten  wood  was  im- 
mersed indiflerent  mediums  I  must  have  observed  no  light: 
at  any  rate,  the  phosphorescence  must  always  have  been 
weaker,  and  fresh  wood  repeatedly  introduced  would  no 
longer  have  been  luminous  in  it;  which  is  contrary  to  what 
I  experienced. 

Besides,  how  difficult  would  it  be  to  prove,  with  any  de« 
gree  of  probability,  that  the  undiminisiied  phosphorescence 
of  wood,  which  is  observed  in  distilled  water  and  in  oil, 
arises  from  a  small  quantity  of  oxygen  gas  in  these  fluids? 
And  is  the  luminous  wood,  placed  in  these  fluids,  capable 
of  decomposing  oxygen  gas  with  which  it  is  so  little  in  con- 
tact, 
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tact,  and  which,  as  a  component  part  in  atmospheric  air, 
must  adhere  to  the  azotic  gas,  and  which  is  also  in  com- 
bination with  the  fluids  themselves  ?  Is  artificial  phosphorus, 
which  in  all  probability  has  a  greater  affinity  for  oxygen 
than  luminous  wood,  able  to  decompose  the  oxygen  gas  in 
water  ?  May  not  its  being  oxidated  under  water  arise  rather 
from  the  slow  decomposition  of  the  water  itself,  than  from 
the  decomposition  of  the  gasiform  oxygen  contained  in  it  ? 
If  otherwise,  phosphorus  w  ould  be  as  luminous  in  water  as 
wood ;  which,  in  the  course  of  my  numerous  experiments, 
I  did  not  find  to  be  the  case,  though  I  had  often  in  my  hand 
flasks  which  contained  half  a  pound  of  partly  fresh  melted 
and  partly  weak  and  strongly  oxidated  pieces  of  phospho- 
rus :  and  in  regard  to  the  luminous  stars  which  Messrs. 
Scherer  and  Jagcr  have  described,  and  which  I  observed  in 
boiling  water  in  which  phosphorus  was  put,  I  consider  them 
to  have  been  fine  phosphoric  particles  which  emitted  light 
in  the  small  air  bubbles  separated  by  means  of  the  heat  from 
the  water.  I  observed  also  in  the  dark,  on  opening  the  above 
flasks,  in  which  phosphorus  had  remained  for  some  months, 
luminous  vapours  often  arise  from  them.  This  luminous 
appearance,  however,  did  not  take  place  in  water  free  from 
the  contact  of  atmospheric  air.  It  appears  to  me  also,  in 
consequence  of  several  experiments,  made  with  great  care, 
on  the  quantity  of  oxygen  gas  decomposed  during  the  com- 
bustion of  phosphorus  in  atmospheric  air,  or  in  non-respira- 
ble  gases  in  \\  hich  a  certain  quantity  of  oxygen  gas  is  mixed, 
possible  to  determine,  in  a  certain  desjree,  from  the  known 
quantity  of  the  surface  of  the  phosphorus,  from  the  dura- 
tion of  the  light  and  its  intensity,  how  much  oxygen  gas  is 
actually  decomposed ;  and  if  this  idea  is  not  entirely  ground- 
less, it  appears  to  me  very  improbable,  that  in  the  interstices 
of  distilled  water  as  much  gaseous  oxygen  exists  as  is  suffi- 
cient to  accovmt  for  the  phosphorescence  of  rotten  wood  in 
it,  according  to  the  conjecture  of  M.  Humboldt ;  and  there- 
fore it  appears  to  me  more  probable  that  wood,  to  produce 
its  phosphorescence,  is  in  no  immediate  need  of  oxygen. 
I  was  induced,  by  some  expressions  of  M.  Humboldt,  to 
enlarge  more  qn  this  point  than  I  otherwise  should  have 
done. 

I  am  not  much  inclined  to  believe  that  wood,  as  a  lumi- 
nous substance,  produces  the  observed  diminution  of  oxy- 
gen oras.  According  to  my  opinion  this  is  occasioned  much 
more  by  the  degree  of  the  rottenness,  as  during  all  processes 
of  fermentation  and  putrefaction  the  above  gas  is  decom- 
posed.    M.  Humboldt  does  not  appear  to  me  to  have 
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adopted  a  proper  method,  when,  in  some  of  his  processes, 
he  destroyed  the  pho.^phorescence  by  sudden  heating,  in 
order  that,  by  comparing  it  with  that  ot  other  wood  not 
treated  in  the  same  manner,  he  might  observe  whether  it 
effects  the  diininution  of  the  gas  as  a  Kmiinous  or  as  a  pu- 
trescent substance.  For  it  appears  to  me  very  probable,  that 
by  such  a  violent  exaltation  of  temperature,  besides  the  phos- 
phorescence, the  previous  degree  of  putridity  is  changed,  and 
consequently  that  this  wood  can  neither  decompose  nor  ab- 
sorb any  more  oxygen  gas. 

This  alteration  of  phosphorescent  wood,  by  means  of 
which  its  light  is  more  or  less  speedily  cheeked  by  certain 
mediums,  appears  to  me,  with  some  j)robability,  to  depend 
on  the  circumstance  whether  thev  are  calculated  more  or 
less  to  check  the  putridity,  or,  on  the  contrary,  to  promote 
it.  The  putridity,  therefore,  and  the  phosphorescence  con- 
nected with  it,  must  continue  not  only  in  oxygen  gas  but 
also  in  atmospheric  air,  and  in  weak  solutions  of  muriate 
of  soda  and  nitrate  of  potash.  Like  the  phosphorescence  of 
wood,  it  is  more  or  less  checked  by  want  of  oxygen  gas,  and 
consequently  in  all  the  non-respirable  gases,  and  particu- 
larly in  nitrous  gas,  and  in  carbonic  acid  gas  on  account  of 
its  peculiar  property  of  opposing  putridity;  also  by  ex- 
posure to  heat,  on  account  of  the  desiccation  connected 
with  it;  by  concentrated  or  diluted  acids;  by  tartarous 
acid,  &c.  The  latter  acts,  perhaps,  so  far  as  it  speedily  at- 
tracts the  water,  and  therefore  desiccates  the  rotten  v/ood. 
But  whether  sulphurized  hvdrogen  gas,  ammoniacal  gas, 
muriatic  acid  gas,  which  are  all  speedily  misciblc  with  water, 
exercise  a  prejudicial  action  on  luminous  wood  by  absorbing 
its  moif.Uire  and  acting  in  the  same  manner  as  Huid  ammo-» 
nia  or  acids ;  or  whether,  by  means  of  a  peculiar  antipu- 
trescent  property,  thev  extinguish  the  phosphorescence  so 
speedily,   I  will  not  venture  to  determine. 

In  a  word,  this  theory  harmonizes  pretty  accurately  with 
the  well  known  experiments  on  phosphorescence,  which 
continues  in  mediums  that  promote  putridity,  and  is  inter-? 
rupted  bv  flviids  that  oppose  it.  According  to  the  abovC" 
mentioned  opinion  of  Carradori,  this  philosopher  seems  to 
have  considered  such  action  as  possible,  but  he  does  not 
assign  anv  cause. 

The  following  observations  of  M.  Humboldt,  which  he 
wrote  however  tor  a  totally  different  oliject,  I  found  so  ap- 
plicable, with  a  few  variations  which  may  be  easily  made, 
to  the  conjectures  I  have  expressed  on  the  luminous  appear- 
ance of  rotten  vvoodj  which  continues  in  sonic  uieduuTig 
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and  In  others  is  weakened  or  completely  checked,  that  I 
consider  it  as  my  duty  here  to  insert  them ;  for  coincidence 
with  the  unprejudiced  opinion  of  a  great  man  is  always  ad- 
vantageous to  a  writer,  and  when  thrown  into  the  scale 
adds  no  small  weight  to  an  assertion.  M.  Humboldt  says, 
*'  When  the  equilibrium  between  the  component  parts  of 
organized  matter  is  destroyed,  and  the  important  chemical 
process  of  putrefaction  begins,  it  is  variously  modified  by 
the  temperature  and  nature  of  the  surrounding  mediums, 
Every  fermenting  substance,  therefore,  changes  eveiy  mo- 
ment the  state  of  its  mixture ;  and  as  its  natural  phospho- 
rescence depends  on  this  change  of  mixture,  eveiy  thing 
that  relates  to  the  one  must  increase  or  destroy  the  other. 
There  are  two  conditions,  therefore,  under  which  rotten 
wood  is  extinguished,  one  of  which  has  an  immediate  and 
the  other  a  mediate  action.  The  first  is  only  oxygen  gas ; 
the  other,  heat,  oil,  acids,  alcohol,  &c.  Decomposition 
with  the  disengagement  of  light  ceases  until  a  new  acces- 
sion of  oxygen  gas.  But  tb.e  putrescent  substance  in  con- 
tact with  oxygen  gas  is  brought  to  a  new  state  of  mixture 
by  elevation  of  temperature,  and  quits  its  former  state  of 
putridity,  which  is  an  essential  condition  of  the  disengage- 
ment of  light." 

If  the  determinate  degree  of  putridity  is  totally  changed 
or  destroyed  by  certain  mediums,  the  extinguished  light  of 
the  wood  cannot  be  again  revived  ;  but  if  these  fluids  have 
exercised  on  the  wood  only  a  weak  action  and  for  a  short 
time,  and  if  the  degree  of  the  putridity  be  therefore  only 
as  it  were  superficial,  tlie  phosphorescence  in  this  case  may 
be  a^ain  revived  and  strengthened  by  means  that  promote 
putriditv,  and  consequently  by  moistening,  exposure  to  at-" 
mospheric  air,  Sec. 

I,  however,  freelv  confess  that  it  still  appears  to  me  diffi- 
cult to  explain,  in  a  definitive  manner,  how  wood  in  this 
phosphorescent  state  is  decomposed,  and  what  its  luminous 
appearance  reallv  is.  I  have  however  formed  several  ideas 
on  this  subject,  but  they  do  not  appear  to  me  to  be  yet  fit  to 
be  laid  before  the  public.  Nor  will  I  venture  to  determine 
how  near  the  truth  the  opinions  of  Spallaiizani,  Carradori, 
Humboldt,  and  Gartner,  approach.  I  am  inclined  to 
think  that  time  and  experience  are  still  necessary  to  bring 
them  to  maturity.  This  much,  however,  is  certain,  that  to 
produce  such  phosphorescence  several  particular  circum- 
stances are  necessary,  otherwise  this  phaenomenon  would 
occur  much  oftener  in  nature. 

XXV.  Con^ 
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XXV.  Conjectural  Olserrations  on  the  Mammoth.     Bif 
G.  J.  Wright,  Esq.^ 

JL  HE  direct  or  indirect  benefit  of  mankind  is  universally 
allowed  as  the  end  of  the  creation  of  those  various  classes 
of  animated  beings  which  inhabit  our  globe.  Among  these 
some  appear  to  be  less  entitled  to  arrangement  under  this 
axiom  than  others ;  or,  in  other  words,  the  benelits  to  be 
derived  from  a  certain  class  may  appear  more  than  counter- 
balanced by  the  evils  incurred  by  their  ravages  :  but,  happily 
for  us,  the  disproportionate  increase  of  the  various  species 
of  such,  and  particularly  of  the  more  destructive,  is  in  a 
great  measure  prevented,  not  only  by  the  indiscriminating 
rapacity  of  animals  whose  superiority  of  rank  carries  certain 
destruction  wherever  they  haunt,  but  also  by  that  wise  pro- 
vision of  nature,  which,  the  more  effectually  to  curtail  the 
ditt'usion  of  destructive  animal?,  implants  in  other  orders  a 
peculiar  specilic  and  native  antipathy,  prompting  them  to 
unceasing  warfare  against  such  their  appointed  prey,  whose 
undue  increase,  if  not  by  some  appropriate  method  pre- 
vented, would  in  process  of  time  probably  depopulate  the 
world. 

As  then  (for  reasons  which  it  is  not  our  province  to  ana- 
lyse) mankind  are  exposed  to  the  ravages  of  such  destruc- 
tive bcinfrs,  we  must  necessarily  allow  that  class  as  most  to 
be  dreaded,  against  which  we  are  acquainted  with  no  effec- 
tual means  of -opposition  from  other  animals,  not  except- 
ing even  man,  who,  though  placed  in  the  world  as  the  lord 
of  the  creation,  unassisted  by  those  skilful  manipulations 
in  the  arts  by  means  of  which  he  ranges  unhurt  anudst  a 
thousand  dangers,  actually  becomes  the  prey  of  tribes  over 
which  he  is  destined  to  rule. 

If  the  above  precautions  are  necessary  In  an  aera  when  the 
greater  part  of  the  globe  is  replete  with  inhabitants,  how 
much  more  requisite  in  the  earlier  ages,  when,  population 
beiufT  at  a  low  ebb,  the  continuance  of  the  human  race  in 
far  separated  climes  may  have  hinged  on  the  preservation  of 
a  few,  and  that. at  a  time  when  these  scattered  individuals 
were  unfurnished  with  tlie  in)plcmcnts  of  security  of  which 
modern  improvements  have  put  us  in  possession  ! 

And  can  we  suppose  for  a  moment,  that  while  the  in- 
crease of  less  hurtful  creatures  is  limited  by  various  means, 
the  disproportionate  extension  of  a  class  against  which  nei-» 

•  CummuiiicutcJ  by  the  Author, 
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ther  brutal  ferocity  nor  human  skill  can  avail,  should  be 
left  overlooked,  and  not  provided  against  ?  I  say,  if  we  as- 
sent to  such  a  supposition,  we  form  a  chasm  in  zoological 
ceconomy  which  the  wisdom  pf  nature  throughout  her  va- 
rious analocries  stamps  as  unwarrantable. 

So  important  a  querv,  one  would  imagine,  would  scarcely 
have  been  left  undiscussed,  as  applicable  to  so  formidable  a 
race  of  beinss  as  the  serpent  tribe,  against  whose  undue  in- 
crease*, however  desirable,  no  efl'ectual  bar  seems  to  be 
provided,  no  means  of  evasion  successful,  and  against  which 
the  opposition  of  other  animals  is  attempted  but  to  their 
certain  fatality. 

In  the  primitive  ages  of  the  world,  when  the  paucity  of 
mankind  must  have  allowed  of  the  unlimited  extension  of 
all  the  classes  of  inferior  beings  t^  the  tribes  of  the  serpent 
kind,  if  no  natural  means  of  opposition  from  other  animals 
were  fvirnished,  must  have  increased  to  an  incalculable  de- 
gree both  in  numbers  and  size.  Combining  in  themselves 
at  once  insatiable  rapacity  with  incredible  abstinence,  their 
age  and  growth  apparently  unlimited,  their  amphibious  na- 
ture allowing  an  extension  of  their  ravages  to  the  inhabit- 
ants of  the  water)^  element  as  well  as  those  of  the  land,  and 
at  the  same  time  suffering  them  alike  to  evade  the  prema- 
ture view  of  their  prey ;  with  such  noxious  qualities  they 
hold  a  scale  Jn  the  creation  perhaps  not  less  formidable  than 
would  appear  the  combined  disadvantages  of  all  other  fero- 
cious beings.  Nor  can  we  suppose  that  the  general  deluge, 
which  at  once  destroyed  the  several  tribes  of  land  animals, 
at  all  diminished  the  numbers  of  the  serpent  kind.  We  have 
no  reason  to  conclude  that  amphibious  animals  were  in- 
cluded in  the  ark  any  more  than  fish ;  and  although  na- 
turalists agree  that  the  largest  species  of  serpents  are  most 
frequently  found  in  fresh  water,  yet  it  does  not  follow  that 
so  weak  a  saline  solution  as  the  mixture  of  the  rain  with 
the  waters  of  the  ocean,  which  together  composed  the  wa- 
ters of  the  deluge,  should  prove  disagreeable  to  them  :  it  is 
trufe,  some  suppose  the  sea  to  have  been  more  saturated  with 
saline  matter  in  the  primitive  ages  than  since  |,  on  account 

*  The  smaller  species  casually  become  a  prey  to  carnivorous  birds  and 
animals, 

+  The  Indian  missionaries  reported  that  vast  tracts  of  that  country 
had  long  been  uninhabitable  by  reason  of  the  increase  of  the  brute  crea- 
fion,  so  that  whatever  man  cultivated  for  the  support  of  life  was  de- 
stroyed  without   possibility    of    prevention. — Encjcio^.   Bu'lan,    vol.  v, 

P-  743- 

:J  Kirwan's  Geological  Essays,  p.  377. 
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of  the  subsequent  mixture  of  the  quantity  of  rain  which  fell 
during  the  awful  crisis  alkided  to  :  but  I  am  far  from  adopt- 
ing tliat  opinion,  although  it  would  not  militate  against  the 
supposition  above  hazarded  ;  for,  if  a  class  of  creatures  not 
included  in  the  ark  escaped  the  ravages  of  the  dektge,  it  fol- 
lows that,  if  the  same  are  still  in  existence,  the  waters  which 
composed  the  deluge,  whether  saline  or  aot,  did  not  prove 
tieleterious  to  them  *. 

*  The  salubrity  cf  v/ater  not  depending  on  its  containing  salt,  hut  on 
its  continual  agitntion,  my  o\\'n  opinion  is,  that  the  sea  was  scarce  at  all 
saline  before  the  deloee  ;  and  as  it  is  neressaiy  ve  should  find  some  source 
for  the  saline  matter  therein  contained,  which  the  supposition  of  its  r  se 
from  saline  springs  running  into  it,  or  mines  of  salt  under  its  bed,  is  found 
inadequate  to,  so  [  imauine  that  the  origin  of  the  formation  of  muriatic 
£cid  (which  comi^ined  with  the  alkaline  and  earthy  matiers  at  the  botto:n 
of  t!ic  ocean  forms  the  several  marine  Stdts  contained  in  the  same)  is  due 
to  the  putrefaction  of  the  various  animals  fli)acing  in  the  ocean  :  but  of 
this  we  must  remain  ignorant  till  experiment  shall  develop  tlie  actual  ele- 
ments of  this  acid  so  peculiar  to  manne  situations:  it  is  certain  that 
■wherever  the  external  agents  are  most  favourable  to  the  putrefying  pro- 
cess, there  the  sea  is  most  salt;  and  this,  as  I  think,  depending  conjointly 
on  the  greater  evaporation  which  must  needs  happen  wherever  the  tem- 
perature, as  in  hot  climates,  is  most  favour;ible  to  this  process,  t<'g'Jther 
with  the  more  speedy  putrefaction  of  all  animal  and  ve^eraofe  matters  in 
equatorial  latitudes.  Tl;c  deluge,  in  an  indirect  manner,  was  certainly 
a  means  of  destruction  of  myriads  of  shell-iish,  wluch,  imbedded  in  the 
iTiire  covering  the  surface  of  the  earth,  wtre  by  the  induration  of  the 
s:ime  completely  hemmed  in  on  every  side,  forming  extensive  beds  of  that 
mixture  of  shells  and  earthy  matters  so  frequently  met  with :  but  fish 
provided  with  fins  to  rise  to  the  surface  of  the  water,  as  also  all  that  have 
tiie  faculty  of  swimming,  could  not  be  included  in  this  general  destruc- 
tion :  hence  the  tribes  of  serpents  and  v/attr-snakes  would  not  be  dimi- 
nished by  the  waters  of  the  deluge  ;  which  implies  a  still  further  necessity 
of  some  ciTectunl  means  of  their  diminution  ;  otherwife  their  numbers 
\vnuid  present  a  most  f  )rmidable  obstacle  to  the  new  peopling  of  the  earth 
after  ihe  delut^e.  With  regard  to  fresh-  and  salt-water  fish,  though  the 
former  could  not  perhaps  endure  for  a  length  of  time  so  concenrrated  a 
saline  solution  as  is  our  present  ocean,  yet  we  m.<y  rcasonaDly  concKde 
that  both  classes  could  exist  in,  and  become  n.itur.ilizcd  to,  a  slightly  sa- 
turated mixture,  as  must  of  necessity  have  been  the  waters  which  com- 
posed the  general  deluge. 

In  conformity  with  the  above  theory  I  consider  the  origin  of  sea  salt 
to  be  in  the  sub-aqueous  purrefictinn  of  animal  ntarters.  especiWIy  during 
the  decline  of  the  deluge  ;  ami  so  far  from  the  ocean  bting  supplied  from 
mmes  and  springs  of  s^lt,  1  miagine  the  foimer  to  be  meiely  the  product 
oF  fiitr.itioi,  during  the  very  gradual  subsidence  of  the  waters  of  the  de- 
luge into  immense  c  ivit  es,  (which  must  needs  have  been  fovind  by  the 
falling  in  of  vast  masses  of  earth,  whose  support  worn  down  bv  the  soft- 
ening qu  'htv  of  the  water  no  lo"i{er  could  res'st  the  incumbent  weiiflit,) 
and  ihat  of  the  latter  to  ari>e  of  course  from  cui rents  of  tnsh  wntcr, 
which,  occasio'iallv  in  wearing  themselves  an  outlet,  find  ap.iss.ge  through 
these  same  iTimicivc  deposuion:*  ut  »cd  iJkh. 


Conjectural  Olservatwns  on  ilw  Mammoth.         !57 

If  then  the  disproportionate  extension  of  the  serpent  kind 
is  not  provided  against  by  any  known  means,  and  we  allov/ 
as  we  do  the  superior  necessity  of  some  eflcctual  restraint 
to  the  same,  it  behoves  us  to  attempt  to  deHne  the  pix)babie 
structure  and  habits  of  the  animal  which  should  be  best  able 
to  quell  this  class  of  reptiles,  not  less  prolilic  in  themselves 
than  they  arc  obnoxious  to  all  other  creatures. 

Such  an  one  I  presume  to  be  the  mammoth,  whose  stu- 
pendous appearance  gives  great  air  of  probability  that  he  is 
destined  to  oppose  a  class  of  beings  unconquerable  by  other 
means.  His  allowed  amphibious  nature  renders  him  a  fit 
opponent  to  the  serpent  tribe  :  the  position  and  form  of  his 
ribs,  so  well  adapted  to  resist  external  pressure,  render  him 
calculated  to  oppose  this  class  of  reptiles,  whose  efforts  to 
vanquish  their  prey  are  confined  to  attempts  to  entwine  the 
same,  and  crush,  as  they  do  by  their  convulsive  writhing:*, 
the  bodies  of  the  largest  animals  we  are  at  present  acquainted 
with.  Nor  can  this  strength,  indicated  in  the  position  and 
structure  of  the  ribs  of  the  mammoth,  be  supposed  to  be 
for  fitting  him  for  resisting  the  pressure  of  u  ater  m.erelv, 
"since  many  of  the  tribes  of  fishes  which  visit  the  deepest 
parts  of  the  ocean  are  unprovided  with  a  similar  barrier* 
for  that  purpose ;  at  the  same  time  that  most  of  such  as  are 
furnished  with  ribs  have  them  barely  more  than  cartilage. 

The  tusks  of  the  mammoth  are  admirably  situated  for 
tearing  up  bushes  and  digging  in  morasses,  the  better  to 
dislodge  his  prey,  tlie  which  if  of  shell-fish,  as  has  been 
suspected  f,  would  doubtless  exhibit  his  teeth  more  abraded 
than  they  appear  to  be;  nor  is  there  in  our  present  suppo- 
sition concerning  his  diet  any  necessity  for  canine  teeth, 
the  absence  of  Vvhich  in  the  mammoth  gives  great  counte- 
nance to  the  idea  that  his  food  has  been  of  a  more  soft  con- 
sistence than  the  muscular  flesh  of  land  animals  :  the  short- 
ness of  the  neck  would  appear  a  wise  provision  in  the  case 

*  Many  fish  are  \\iihout  ribs;  S'irh  are  ravs,  sharks,  pipe-fish,  sun- 
fish,  porcvp'ne-fish,  lump-fish,  &c.  &c. — Cuvier,  Cjmp.  Anatomy. 

\  Several  reasons  kad  me  to  >.-bji-ct  lu  the  ideauf  bsli  being  the  ordinaty 
food  of  the  inamnrnth.  Both  shell  and  flat  fish  inhabiting  sokly  the 
vatcr,  the  aiiimal  which  mi^'ht  be  designed  to  feed  on  such  diet  \\cu!(J 
doubtle-ss  be  aw  aquaijc  and  not  an  amphibious  animal.  In  the  class  of 
amphibia  it  i«  observable,  that  according  as  either  the  water  or  the  ianil 
is  most  genial  to  the  habits  of  any  one  species  of  these,  so  docs  their 
structure  more -or  less  verge  toward  that  of  the  dshy  tribe,  and  the  cein- 
trary.  It  therercre  reasonably  follows,  that  the  anatomical  structure  of 
the  mamiTvoth,  if  destined  to  live  on  fish,  and  of  course  in  the  waiter, 
should  approach  more  ne:jrly  to  other  of  the  aquatic  class  tiiaa  its  skfktoa 
apjJi'ars  to  do. 
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of  its  combating  with  the  larger  serpents,  as  the  neck  ap- 
pears the  only  portion  vulnerable  in  the  mammoth  by  the 
writhings  of  those  reptiles,  which  if  perhaps  not  well  de- 
fended by  the  tusks  of  the  former,  might  endanger  its  stran- 
gulation :  the  prominent  ridgy  back,  and  allowance  of  con- 
siderable motion  on  the  part  of  the  head,  would  certainly 
be  favourable  circumstances  when  viewed  in  the  present 
light.  Whether  the  hide  of  the  mammoth  may  or  may 
not  have  been  susceptible  of  being  pierced  by  the  teeth  of 
serpents  I  will  not  pretend  to  conjecture ;  but  if  it  were  so, 
it  is  to  be  recollected  that  the  bite  of  venomous  serpents  is 
dangerous  in  proportion  as  the  animal  bitten  is  more  or  less 
of  a  hot-blooded  temperament  *  :  hence  the  amphibious 
nature,  together  with  the  food  of  the  mammoth,  rendering 
him  a  cold-blooded  animal,  fits  him  still  better  as  the  op- 
ponent of  the  serpent  tribe.  'Tis  most  probable,  that  as  the 
quickness  of  sight  in  serpents  is  even  proverbial,  the  enemy 
of  these  formidable  reptiles  would  be  endowed  with  equal 
perfection  in  some  other  organ  the  better  to  search  them  out : 
perhaps  the  notorious  odour  of  the  majority  of  serpents  will 
warrant  us  in  concluding  that  the  organs  of  smell  would 
be  destined  for  that  purpose.  As  a  serpent  when  desirous 
of  evading  the  view  of  its  natural  enemy  would  most  pro- 
bably retreat  to  the  neighbouring  swamps,  burying  himself 
with  all  possible  speed  therein,  so  the  latter  should  be  ca- 
pable of  exerting  a  considerable  degree  of  activity  for  at 
least  a  short  space  of  time;  and  iu  this  respect  also  the 
mammoth  well  corresponds. 

With  regard  to  tlie  strength  of  the  opponent  of  thia 
tribe  of  deleterious  creatures,  we  must  at  once  see  the  pro- 
priety of  it;  but  referring  to  his  bulk,  it  certainly  appears 
not  so  immediately  necessary,  were  it  not  that,  upon  more 
mature  consideration,  it  seems  requisite  that  this  opponent 
of  the  serpent  kind  should  feed  on  the  flesh  of  the  same ; 
otherwise  the  putrciying  carcases  of  so  bulky  a  class  of  be- 
ings as  many  of  these  are,  would  prove  perhaps  as  delete- 
rious to  the  inhabitants  of  the  vicinity,  human  or  brutal,  as 
though  their  destruction  had  not  taken  place;  not  to  men- 
tion also  the  necessity  of  his  fi;eding  on  some  such  kind  of 
diet  to  stamp  him  as  a  cold-bloodt-d  amphibious  animal: 
otherwise  he  would  not  be  adapted  for  the  purposes  of  his 
creation,  nor  could  he  under  contrary  circumstances  feed  on 
the  flesh  of  the  vcuouiou.^  classes  without  deadly  hazard. 

If  the  mammoth  is  allowed  to  be  the  natural  enemy  of 

•  Asiatic  Researches,  vol.  vi.  p.  no. 
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the  serpent  tribe,  it  may  be  asked,  why  is  he  not  in  exist- 
ence at  this  time  for  the  same  purpose  ?  why  is  he  pecuUar 
to  the  new  world,  while  serpents  have  always  alike  abounded 
throughout  the  globe?  and  whence  comes  it  that  the  re- 
mains of  the  mammoth  have  been  usually  found  in  higher 
latitudes  than  are  congenial  to  the  constitution  of  the  ma- 
jority of  the  serpent  tribe  ?  In  replv  to  these  queries  I  ob- 
serve, that  we  have  no  proof  that  the  mammoth  is  not  at 
this  present  time  in  existence,  although  in  situations  remote 
from  the  view  of  man,  as  the  classes  of  serpents  are  also  ob- 
served to  retreat  in  proportion  as  the  population  of  the  cli- 
mates they  inhabit  increases.  But  admitting  that  the  mam- 
moth has  become  extinct  for  some  centuries,  it  argues  not 
against  the  present  conjectures  ;  for  like  instances  have  oc- 
curred in  other  classes  *,  and  this  especially,  as,  however 
important  the  restraining  of  the  propagation  of  the  serpent 
kinds  might  have  been  in  the  earlier  ages,  it  has  been  much 
less  so  in  subsequent  periods,  when  mankind  have  little  to 
fear  from  the  ravages  of  the  brute  creation. 

Yet  I  confess  I  suppose  the  mammoth  to  be  now  in  ex- 
istence in  the  north-west  parts  of  America,  and  perhaps 
equally  savage  and  unpeopled  regions  of  the  old  \vorld  ;  but 
till  forced  by  famine  to  quit  the  accustomed  haunts  of  his 
prey  we  must  not  expect  to  be  visited  by  him  :  nor  need 
we  wonder  that  no  accovmts  of  such  a  formidable  being 
have  been  handed  down  to  us,  as  it  is  probable  that  few, 
and  those  perhaps  the  most  ignorant  and  superstitious  of 
savages  of  former  times,  ever  witnessed  the  sight  of  this 
stupendous  animal.  ■'. 

That  the  mammoth  is  peculiar  to  America  is  solely  fTcon- 
jecture.  Till  minute  investigation  warranted  a  contrary-  in- 
formation, the  various  huge  bones  which  have  been  at  times 
discovered  in  different  parts  of  the  world  have  been  uni- 
formly referred  to  the  elephant  f ;  the  which,  if  more  care- 
fully examined,  would  doubtless  many  of  them  be  found  to 
belong  to  the  mammoth  class.  The  bones  of  elephants, 
bears,  whales,  &c.  See.  have  been  found  in  territories  foreign 
to  their  temperament  X  ;  so  also  those  of  the  mammoth  may 
doubtless  be  expected  to  be  found  in  most  climates  of  the 
world. 

That  the  remains  of  the  mammoth  should  be  met  with 
in  latitudes  higher  than  the  usual  haunts  of  his  prey,  as  sup- 
posed in  the  case  of  serpents,  is  not  to  be  wondered  at ;  for 
an  animal,  unless  worn  out  with  age,  or  prematurely  de- 

*  Plin.  Hist.  Nat.  lib.  8. 

t  Plul.  Mag.  vcl.  XV.  p.  327. 

J.  Kirwau's  Essays,  p.  78. 
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stroyed,  must  not  be  expected  to  die  in  the  midst  of  plenty* 
But,  in  fact,  the  serpent  tribe  inhabit  every  climate  more  of 
less  :  hence  it  is  probable  that  the  rapacity  of  the  mammoth, 
no  longer  to  be  satisfied  with  the  sparing  diffusion  of  the 
serpent  class  in  the  tropical  countries,  which  for  a  lapse  of 
time  had  supplied  them  with  their,  perhaps,  only  diet,  re- 
duced by  their  ravages  to  almost  perfect  extinction,  induced 
the  mammoth  to  visit  regions  unfavourable  to  his  constitu- 
tion, or  at  least  to  that  of  his  prey :  hence,  in  process 
of  time,  the  class  would  be,  perhaps,  wholly  annihilated 
through  want  of  food,  and  the  ills  of  an  inhospitable  cli- 
mate. But  such  as  have  lately  been  found  on  the  banks  of 
the  Ohio  must  indubitably  have  perished  there  through 
some  sudden  and  unnatural  cause,  perhaps  a  partial  deluge 
or  hurricane ;  for,  if  an  animal  dies  by  natural  causes,  the 
carcase  remaining  on  the  surface  of  the  earth  putrefies  and 
disappears,  the  skeleton  only  remaining,  which  in  its  turn 
also  moulders  away,  leaving  the  teeth,  as  the  portions  which 
longest  resist  the  action  of  air  and  moisture  :  but  so  smaH 
a  substance  as  a  tooth  of  llie  mammoth,  especially  if  lying 
in  swamps  and  morasses,  may  long  escape  detection,  even 
till  such  time  as  th.'  decomposition  of  its  constituent  parts 
leaves  no  fiirther  trace  of  its  original  form. 

Thus,  the  mammoth  may  have  existed  in  the  old  world  as 
well  as  the  new,  although  its  remains  should  never  have  been 
found  in  the  former:  a  circumstance,  as  above  affirmed,  de- 
pendent oil  the  nature  of  the  soil  and  situation  of  the  place 
■.herein  the  same  may  have  perished,  conjointly  with  the 
manner  in  which  its  destruction  may  have  happened.  Thus, 
if  the  period  of  the  mammoth  be  referred  to  some  centuries 
back,  we  cannot  expect  to  find  its  remains  except  in  situ- 
ations unfavourable  to  the  process  of  decay  ;  that  is,  totally 
defended  from  the  action  of  external  agents  :  of  course  such 
only  nnist  be  expected  to  be  met  with  as  have  perished  in 
warmer  cHmates  by  some  convulsion  of  nature,  or  in  those 
frigid  regions  where  putrelaction  is  unknown. 

Eut  now  that  naturalists  are  perfectly  convinced  of  the 
existence  of  the  mammoth,  the  remains  of  huge  animals 
will  not,  as  formerly,  be  referred  to  the  elephant  tribe  with- 
out more  accmate  examuiation;  the  result  of  which  will, 
in  my  humble  opinion,  prove  that  the  mannnoth  has  existed 
in  most  climates  of  the  world  ;  holding  a  scale  in  the  crea- 
tion not  less  beneficial  to  the  animal  world  at  large,  than  il- 
lustrative of  those  wise  dispositions  of  the  Creator  which  at 
once  draw  forth  our  admiration  and  gratitude. 

Keiininf,'ton  Crols, 
June  Ibth,  1S03. 
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XXVI.  CafaJogue  of  Animals  lehvgmg  to  the  Class  Vermes^ 
found  on  the  Coasts  of  Scotland.    Bij  Robert  Jameson, 
F.  R.  S.  F.  A.  S.  Edinb.  F.L.  S.  Lond.  Honorary  Mem- 
ber of  the  Royal  Irish  Academy ,  &'c.^ 

J-  HE  animals  belonging  to  the  class  vermes,  although 
holding  so  low  a  rank  in  the  animal  kingdom,  are  in  many 
respects  deserving  of  our  particular  attention.  First,  they 
point  out  to  us  the  intimate  connection  that  exists  between 
the  animal  and  vegetable  kingdoms.  It  has  been  supposed 
by  many  naturalists,  that  the  most  perfect  plants,  and  the 
least  perfect  animals,  form  the  link  by  which  these  two  great 
classes  of  organic  beings  are  connected  together.  On  a  nearer 
examination,  however,  we  discover  that  their  greatest  ap- 
proximation is  in  the  lowest  members  of  each  class  ;  in  the 
vermes  of  the  one,  and  the  cryptogamia  of  the  other. 

sdly,  By  tracing  the  difference  of  their  structure,  from 
the  most  simple  of  all  the  monas  to  the  more  complicated 
"mollusca,  many  curious  anatomical  discoveries  have  been 
made ;  and  there  is  reason  for  believing  that  the  study  of 
their  oeconomy  will  throw  light  on  philosophy. 

Sdly,  By  an  extensive  and  critical  acquaintance  with  the 
animals  of  this  class,  the  geognost  will  be  enabled  to  deter- 
mine many  of  the  petrifactions  he  meets  with ;  and  this  know- 
ledge will  also,  when  other  data  fail,  enable  him  to  determine 
with  certainty  to  what  formation  the  rocks  that  contain 
these  petrifactions  belong. 

On  the  natural  history  of  the  British  vermes  little  has 
been  written.  Pennant's  outline  contained  in  his  British 
Zoolooy,  and  Ellis's  excellent  treatise  on  Corallines,  are  al- 
most the  only  works  that  treat  professedly  on  this  subject. 
Dr.  Shaw,  by  means  of  his  interesting  work  The  Natu- 
ralist's Miscellany,  has  contributed  much  in  exciting  a  taste 
for  such  inquiries;  and  it  is  to  be  hoped  that  the  concluding 
volumes  of  his  great  work  on  zoology  will  be  rich  in  infor- 
mation respecting  this  interesting  class  of  animals.  The  che- 
mical analysis  of  several  has  been  very  ably  executed  by 
Mr.  Hatchet,  as  detailed  in  his  masterly  memoirs  in  the 
London  Transactions. 

In  the  catalogue  I  now  communicate  I  have  only  men- 
tioned those  species  that  are  rather  rare  on  our  coasts. 

■"  Communicated  by  the  Author. 

Vol.  XVI.  No.  62.  L  Mql- 
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Tritonia. 
T.papillosa.    Cvvier.    Doris  papillosa  of  Syst.  XaUira?. 
verrucosa.     lb.  verrucosa.     lb. 

Both  of  these  species  are  found  ou  tlic  rocks  on  Leith 
shore. 

Doris. 

D.  ar<^o.    Lin*  This    bcatttiful    species    occurs    hut 

rarely  on  our  coasts.  I  have  hi- 
therto only  found  itonthesca-rock* 
in  the  neighbourhood  of  Leith . 

yiphrodila. 

A.  scabra*  I^eith  shore. 

squammata.  Ibid,  and  Orkney  islands, 

imbricata.  Ibid.  ibid. 

Amph'itrite, 

A.  ventilabrum.  On  sea-rocks  near  Queen's  Ferry,  on 

the  banks  of  the  Forth, 
cristata.    Midler.     Leith  shore. 

It  is  interesting  to  observe  the  gradation  from  the  coarse 
tube  of  the  animals  of  this  genus  through  all  the  varieties 
of  more  regvdar  form  observable  in  otlK'r  niollusca,  and  in 
many  insects,  to  the  finished  cell  of  the  bee.  Dr.  Steflens  is 
of  opinion  that  these  different  figures  are  caused  by  the  cry- 
stallization of  the  exuded  matter.  The  reader  is  referred  for 
the  proofs  of  this  opinion  to  his  Beitriige  zur  Kcnnlniss  dci 
innern  Naturgesehichte  der  Erde. 


A.  rustica.    Midler. 

prunimi.    Id. 
conchilega.    Id. 


yhcidia. 
Adhering  to  the  roots  of  the  fucu" 

digitatus,  on  Leith  shore. 
Attached  to  fuei.     Ibid. 
Ibid. 


Adbiiui 
A.  ofcmmacea.  Ellis.     Leith  shore. 

Pedicell/irht. 

-P.gl()])ifera.  Midler  P     On  Leith  shore,  adhering  to  fuc:.  , 
Kluller's  globifera  is  cliaractcriscd  ^'eapitesphierico,  coWcf 
null';."  'i'be  species  found  on  Leith  shore  wants  the  neeky 
and  may  probably  turn  out  a  new  species. 

Mi'dit.'^. 
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A.  aculeata. 

caput  Medusae. 


£.  cidarls. 


■Medusa. 

M.sequorea.  Midlei:  Seas  around  the  Shetland  and  Ork- 
ney islands. 
The  animals  of  this  genus  possess  a  po\Verful  stinging 
qualitv,  and  emit  a  strong  alkaline  odour.  J3r.  Steifens  con- 
jectures that  the  stinging  quality  may  be  owing  to  the  pre- 
sence of  an  uncombined  alkali. 

Asterias. 

Shetland  and  Orkney  islands. 
In  the  sea  off  the  main  land.     The 
Argus  of  the  Shetland  islands. 

Echinus. 
island  of  Fula,  the  most  western  and 
recluse  of  the  Shetlands. 
placenta.  Orkney  and  Shetland  islands, 

spatagus.  Leith  shore. 

Te  STAGE  A. 

Chiton. 

Rocks  on  Leith  shore. 

Rocks  in  the  island  of  Unst,  one  o£ 

the  Shetlands. 
Leith  shore. 
Ibid. 

Lepas. 
Adhering  to   roots   of  fuel,,    Leith 

shore. 
Orkney  islands. 

Pinna. 

l^ished  up  in  the  sea  off  the  islarid  of 

Unst. 

Dentalium. 
Orkney  and  Shetland  islands, 

ZOOPHYTA*. 

Tuhipora. 

Orkney  islands. 

Orkney  and  Shetland  islands. 

Ibid. 

Millepora, 

*  The  animals  of  this  grder  appear  to  have  been  the  first  that  were 
called  into  existence.     This  assertion  does  not  rest  on  the  metaphysical 

L   2  COESi» 


C.  fascicularis. 
mba.   Fahricius, 

las  vis. 
margenituSb 

L,  striata.    Pennant. 
anatiferai 

P.  muricata; 
T>.  entalis. 


T.  catenularla. 
serpens. 
.  fascicularis. 


« 


1 64  Catalogue  of  Animals  belonging  to  the  ClUss  Vermes, 

Milh'pora. 

M.  truncata.  Islands  of  Unst  and  Fula. 

ccllulosa.  Orkney  and  Shetland  islands, 

pumicosa.  Leith  shore,  investing  sertularia. 

Cellepora. 
Leith  shore,  attaclied  to  fuci. 

Isis. 


C.  pumicosa. 
I.  hippuris. 


C.  lepadifera. 


East  coast  of  Scotland,  and  Orkney 
islands,  but  is  very  rare. 

Gorgonla. 

I  have  not  found  this  species  myself, 
but  have  examined  a  specimen  in 
the  museum  of  the  university  of 
this  place,  which  is  said  to  have 
been  taken  up  on  the  coast  ot 
Aberdeenshire, 

Alajonium, 

Leith  shore. 
Island  of  Fula. 
Ivcith  shore. 
Ibid. 
Ibid. 

S-pongia. 

Fished  up  in  the  vicinity  of  t!ic 
islands  of  Unst  and  Fula. 

Island  of  Unst.  Some  specimens 
nearlv  a  foot  in  diameter. 

Brassay  Sound,  mainland,  Shetland. 

Flmtra. 
Pretty  frequent    at   times    on  Lcitli 

shore,  but  rare  in  other  parts. 
Leith  shore,  adhering  to  fuci. 
Orkney  islands. 
Adhering  to  fuci  on  Leith  shore  and 

the  Orkney  islands. 

consideration  of  the  most  iimplc  animals  bein^  first  created  ;  Jt  has  been 
demonsTattd  by  the  o;'3erv.uions  ot"  tlie  ilkistnuus  Werner.  Thib  pro- 
found naturalist  discovered  them  in  the  oldest  trdn;.ition  locks,  viz,  ttiosc 
that  lie  immediately  on  the  neweat  primitive  coral  petrifactions.  These, 
therefore,  according  to  the  piinciplesof  bound  eeo^nosy,  arc  to  be  viewed 
as  the  remains  of  the  oldcit,  und  cuniequeutly  lint  created  beings. 

Tuhdaria. 


A.  Schlossevi. 
Cydonium. 
arenosum.  Shaw, 
gelatinosum. 
diffitatum. 


S.  ventilabrum. 

infundibuliformis. 

compressa.      Fa- 
bricim. 

F.  carbasea. 

hispida.    Pallas. 

lineata. 

membranacca. 
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Tuhularia. 
T.  Indivisa.  Leith  shore  and  Shetland  islands. 


ramosa. 


Ibid. 


Sertidaria. 

Of  this  extensive  genus  a  great  number  of  species  occur 
on  our  coasts.  As  it  may  be  interesting  to  some  to  know 
the  species  in  this  neighbourhood,  I  shall  here  enumerate 
tiiose  I  have  found  on  the  shores  of  Leith  : 


S, 


S.  nisacea. 
pumila. 
operculata. 
tamarisca. 
abietina. 
cupressoides. 
cupressina. 
argentea. 
rugosa. 

volubilis. 
r.    nigra. 


pbosphorea. 
niirabilis.  Muller. 


ri.squammata.  j\Iul~ 
ler. 


halecina. 

thuya. 

falcata. 

antennina. 

verticillata. 

cuscuta. 

filicula. 

uva. 

lendigera. 


S.  geniculata. 
dichotoma. 
spinosa. 
ioriculata. 
fastigiata  ? 
avicularia. 
scruposa. 
ciliata. 
eburnea. 


Orkney  and  Shetland  islands. 

My  friend  Mr.  Brown,  who  is  now 
employed  in  explormg  the  natural 
history  of  New  Holland,  found 
this  rare  species  near  Aberdeen. 

Pennatula. 
Firth  of  Forth. 
Prestonpans  bay.  Firth  of  Forth. 

Hydra. 
This  beautiful  species  I  found  on  the 
shore  of  the  island  of  Burra,  and 
on  the  Holm  of  Cruster,  in  Bras- 
say  Sound,  in  Shetland.  It  was 
adherino;  to  the  fucus  disitatus. 


Edinburgh, 
July  19th,  1S03. 


XXVn.  Letter  from  M.  Humboldt  to  C.  Delambres, 
one  of  the  perpetual  Secretaries  of  the  National  Institute^. 

MY  RESPECTED  FRIEND,  Lima,  Nov,  ^5,  1802. 

JL  HAVE  just  arrived  from  the  interior  of  a  country  where 
iji  a  large  plain  I  made  experiments  on  the  small  horary 

*  From  Annates  di  Musftmi  d'Histoire  i^aUcrelley  No.  8. 
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variations  of  the  magnetic  needle ;  and  I  learn,  with  regret, 
that  tlie  frigate  Astigarraga,  which  was  not  to  set  out  before- 
the  end  of  a  fortnioh"t_,  has  hastened  her  departure  for  Cadiz, 
and  will  sail  this  verv  night.  This  is  the  first  opportunity 
we  have  had  during  five  months  of  writing  to  Europe  from 
the  solitude  of  the  South  Seas;  and  the  want  of  time  ren- 
ders it  impossible  lor  nie  to  write  as  I  ought  to  the  National 
Institute,  which  has  given  me  the  most  affecting  marks  of 
the  interest  and  kindness  with  which  it  honours  me.  A  few 
days  before  my  departure  from  ^uito  for  Jaen  and  the  river 
Amazon,  I  received  the  letter  dated  Pluviose  9th,  addressed 
to  me,  through  you,  by  that  illustrious  body.  This  letter 
employed  two  years  to  reach  me  in  the  Cordillera  of  the 
Andes  :  1  received  it  the  day  after  a  second  excursion  which 
I  made  to  the  crater  of  the  volcano  pf  Pinchincha  to  carry 
thither  a  Vol  la's  electrometer,  and  to  measure  the  diameter' 
of  it,  which  I  found  to  be  752  toises,  while  that  of  Vesu- 
vius is  onl,y  316.  This  rem.inded  me  that  on  the  summit 
of  Guaguapichincha,  where  I  have  often  been,  and  which 
i  love  as  classical  ground.  La  Condaminc  and  Bouguer  re-j 
ceived  their  first  letter  from  the  ci-dcvant  academy  ;  and  l" 
figure  to  myself  that  Pincliincha,  si  magna  licet  componcre 
parvis,  IS  fortunate  to  philosophers.  It  is  impossible  for 
me  to  express  the  joy  with  which  I  read  that  letter  of  the 
Institute,  and  the  repeated  assurances  of  your  remem- 
brance. How  agreeable  it  is  to  know  that  one  lives  in  tlie 
memory  of  those  whose  labours  continually  tend  to  fa\  our 
the  progress  of  the  human  mind  !  In  the  deserts  of  the  " 
plains  of  the  Apure,  in  the  thick  forests  of  Casiguiare  and 
of  the  Oronoko,  ever)-  where,  in  vshort,  your  names  have 
been  present  to  me;  and,  while  reviewing  the  diffcreni  pe- 
riods of  my  erratic  life,  f  stopped  with  pleasure  on  that  of 
the  years- 6  and  7,  when  I 'li^d  a«)ong  you,  and  when  La- 
place, FouT5crov,  \'ain]udin,  Guvton,  Chaptal,  Jussieu, 
Dcsfontaines,  llalle,  Lidande,  Prony,  and  you  in  parti- 
cular, loaded  me  with  kindness  in  the  plains  of  Lieusaint, 
Picceive  together  the  homage  of  my  tender  attachment  and 
of  my  constant  gratitude. 

•  Longbdore  1  received  the  letter  which  you  wrote  to  me 
in  yoiir  quality  of  secretai'y  to  the  Institute,  I  euocetsively 
addicsscd  to  the  Class  of  the  Phvsical  and  Mathematical 
Sciences  three  letters,  two  from  Santa-f  e  di  I'ogota,  accom- 
pauK-'d  with  a  work  on  a  genus  of  cii>chona ;  that  is  to  say, 
spcc:njuns  of  bcvi.n  kinds  of  bark,  wuh  <?olourtd  drav.mgs 
(rf  these  vegetabks;  the  anatoniy  of  I'r.c  <l;)\vcr  so  diHcrcnt 
by  the  length  of  its  stantina,  and  the  skeletons  carctuily 
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dried.  Di\  IVIutls,  who  showed  me  a  thousand  marks  of 
kindness,  and  tor  whose  sake  I  went  up  the  river  in  forty 
days,  gave  nic  a  manuscript  of  nearly  a  hundred  magniii^ 
cent  drawings  representing  new  genera,  and  new  species  of 
his  Flora  of  Bogota.  I  have  thought  that  this  collection, 
as  interesting  to  botany  as  remarkable  for  the  beauty  of  the 
colouring,  could  not  be  in  better  hands  than  in  those  of 
Jussieu,  Lamarck,  and  Desfontaines ;  and  I  have  presented 
it  to  the  National  Institute  as  a  small  mark  of  mv  attach- 
ment. This  collection  and  cinchona  were  sent  off  for  Car- 
thagona  of  the  Indies  about  the  month  of  June  this  year ; 
Snd  Dr.  Mutis  took  upon  him  to  transmit  them  to  Paris, 
A  third  letter  for  the  Institute  was  dispatched  from  Quito 
with  a  geological  collection  of  the  productions  of  Pinchin- 
cha,  Catopaxi,  and  Chimborazo.  It  is  distressing  to  re- 
main under  a  melancholy  uncertainty  in  regard  to  the  ar- 
rival of  those  objects,  as  well  as  to  that  of  the  collection  of 
rare  seeds,  which  three  years  ago  I  addressed  to  thp  Jurd'ni 
des  Plantes  at  Paris, 

Want  of  tinje  at  present  will  not  allow  me  to  give  you  ari 
account  of  my  travels  and  occupations  since  our  return  from 
Kio  Negro,     You  know  that  at  the  Haviuinah  we  received 
the  false  intelligence  of  the  departure  of  captain  Bandin  for 
Buenos  Ayres.     Faithful  to  the  promise  which  I  made  of 
joining  him  wherever  I  could,   and  persuaded  that  I  should 
be  more  useful  to  the  sciences  by  uniting  my  labours  Iq 
those  of  the  naturalists  who  accompanied  captain  Baudin, 
I  did  not  hesitate  a  moment  to  sacrifice  the  little  glory  of 
tinishing  my, own  expedition;  and  I  immediately  freighted 
a  small  vessel  to  Bataban,  that  I  might  proceed  to  Cartha- 
gena  of  the   Indies,     This  short  passage  was  lengthened 
niore   than   a  month  by  stormy  weather ;    the  winds  had 
pcased  in  the  ^South  Seas,  where  I  expected  to  find  captain 
Baudin ;  and  I  entered  on  the  difficult  route  to  Quito  by 
Honda,  Ibague,  the  passage  of  the  mountain  of  Quindin, 
Popayan,  and  Pastos.    My  health  continued  in  a  wonderful 
manner  to  withstand  the  change  of  temperature  to  which  one 
is  exposed  in  this  route,  descending  every  day  from  snowy 
regions  of  2460  toises  in  height  to  scorching  valleys  where 
the  thermometer  does  not  fall  below  26'^  or  24".     My  com- 
panion Bonpland,  whose  knowledoe,  courage,  and  immense 
activity  were  of  great  assistance  to  mc  hi  my  botanical  re- 
gearchcs  and  comparative  anatomy,  was  afflictetl  for  two 
nionths  with  a  tertian  fever.     The  season  of  the  great  rains 
came  upon  us  in  the  most  critical  passage,  the  high  plain 
pf  Pastos,  and  after  a  journey  of  eight  months  we  arrivecj 
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at  Quito,  where  we  learned  that  captain  Baudin  had  pur- 
sued  his  voyage  from  west  to  east  bv  the  Cape  ot  (iood 
Hope.  Accustomed  to  misfortunes,  we  consoled  ourselves 
with  the  idea  of  having  made  so  great  sacritices  for  aii  in-r 
tention  of  doing  good  :  casting  our  eyes  on  our  herbals,  our 
barometric  and  geodesic  measurements,  our  drawings,  and 
our  experiments  on  the  air  of  the  Cordillera,  we  did  not 
regret  our  having  tra\ersed  that  country,  a  great  part  of 
which  has  never  been  visited  by  any  naturalists.  We  were 
sensible  that  man  ought  never  to  depend  on  any  thing  but 
what  is  produced  by  his  own  energy.  The  province  of 
Quito,  the  highest  land  in  the  world,  and  torn  by  the  grand 
catastrophe  of  the  4tli  of  February  1 797,  furnished  us  with 
a  vast  field  for  physical  observations.  \"olcanoes  so  enor- 
mous, the  flames  of  which  often  rise  to  the  height  of  500 
toises,  have  never  been  able  to  produce  a  drop  of  liquid 
lava;  they  vomit  up  fire,  sulphurous  hydrogen  gas,  mud, 
and  carbonated  argil.  Since  1797  this  whole  part  of  the 
world  has  been  in  agitation  ;  we  every  moment  experience 
frightful  shocks,  and  the  subterranean  noise  in  the  plains 
oi  Rio  Bamba  resembles  that  of  a  mountain  crumbling 
to  pieces  under  our  feet.  The  atmospheric  air  and  moistr 
cncd  earth  (all  these  volcanoes  are  in  decomposed  porphyry) 
appear  to  be  the  grand  agents  of  these  combustions  and 
these  subterranean  fermentations. 

It  has  hitherto  been  believed  at  Quito  that  24/0  toises 
is  the  greatest  height  at  which  men  could  resist  the  rarity 
of  the  air.  In  the  month  of  March  1802  we  spent  some 
days  in  the  lar^e  plains  which  surround  the  volcano  of  An- 
tisana  at  2107  fathoms,  where  the  oxen,  when  hunted, 
often  vomit  up  blood.  On  the  l6th  of  March  we  foun4 
out  a  passage  over  the  snow,  a  gentle  acclivity,  on  \\  hich 
we  ascended  to  the  height  of  2773  toises.  The  air  there 
.contained  0-008  of  carbonic  acid,  0-218  of  oxygen,  and 
0*774  of  azote.  •  Reaumur's  thermometer  \\as  only  at  15"; 
it  was  not  at  all  cold,  but  the  blood  issued  from  our  lips  and 
eyes.  The  situation  did  not  permit  me  to  make  a  trial  of 
Borda's  compass  but  in  a  grotto  lover  down  at  the  height 
of  24G7  toises  ;  the  intensity  of  the  magnetic  forces  was 
greater  at  thai  height  than  at  Quiio  in  the  ratio  of  230  to 
218  :  but  it  muft  ;vot  be  forgotten  that  the  number  of  oscil- 
lations often  increa.>es  when  the  inclination  decreases,  and 
that  this  intensity  is  increased  by  the  mass  of  the  mountain, 
the  porphyry  of  which  alfects  the  magnet.  In  the  expedi-r 
tion  I  undertook  on  the  23d  of  .lune  1802  to  Chimborazo, 
v/e  proved  tliat  with   pati>iice  it  is  possible  to   sustairi  <i 
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frrcater  rarity  of  the  air.     We  ascended  500  toises  higher 
than   Condamine  (on  Carazon),    and   on  Chimborazo  we 
carried  our  instruments  to  the  height  of  3031  toises,  where 
we  saw  the  barometer  fall  to  13  inches  1  \"2  lines  :  the  ther- 
mometer was  at  1*3°  below  zero.    We  still  bled  at  the  lips ; 
our  Indians  deserted  us  as  usual ;  C.  Bonpland,  and  M.  jSIon- 
tufar,  son  of  the  marquis  de  Salvalegre  of  Quito,  were  the 
only  persons  who  remained.     We  ail  cxperieiiced  an  unea- 
siness, dcbilitv,  and  desire  to  vomit,  which  certainly  arose 
as  much  from  the  want  of  oxygen  in  these  regions  as  from 
the  rarity  of  the  air.     At  that  mnnensc  height  1  found  only 
<)'20  of  oxygen.      A   frightful   chasm   pi-evented  us   from 
reaching  the  summit  of  Chimborazo,  of  which  we  were 
within  23G  toises.     You  know  that  a  great  uncertainty  stili 
prevails  in  regard  to  the  height  of  this  colossus,  which  La 
Condamine  measured  only  at  a  verv  great  distance,  assign- 
ing to  It  the  height  of  nearly  3220  toises,  whereas  Don  Juan 
makes  it  3380  toises  ;  nor  does  tliis  diflerence  arise  trom  the 
difterent  heights  which   these  astronomers  adopted  for  the 
signal  of  Carabura.    I  measured  in  the  plain  of  Tapia  a  base 
X)f  1702  metres.     Pardon  me  if  I  speak  sometimes  of  toises 
and  sometimes  of  metres,  according  to  the  nature  of  my  in- 
struments.    You  know  that  in  publication  every  thing  may 
be  reduced  to  the  metre  and  centio-rade  thermometer.     Two 
geodosic  operations  gave  me  for  Chmiborazo  326/    toises 
above  the  level  of  the  sea  ;  but  the  calculations  must  be  recti- 
fied by  the  distances  of  the  sextant  from  the  artificial  horizon 
and  by  other  circumstances.     The  volcano  of  Tunguragua 
has  decreased  a  great  deal  since  the  time  of  La  Condamine: 
instead  of  2620  toises  I  found  no  more  than  2531  ;  and,  in 
my  opinion,  this  does  not  arise  from  an  error  in  the  opera- 
tions, because  in  my  measures  of  Cayambe,  Antisana,  Co- 
topaxi,    and  Iliniza,   I  seldom   ditfer  ten   or  fiiteen   toises 
from  the  results  of  La  Condamine  and  Eouguer.     The  in- 
habitants of  these  unfortunate  countries  all  say  that  Tungu- 
ragua has  visibly  decreased  in  height :  on  the  other  hand,  I 
find  that  Cotopaxi,  which  has  been  subject  to  such  immense 
explosions,   is  of  tJie  same  height  as  in   17-14,  or  rather 
somewhat  higher.     But  the  stony  summit  of  Cotopaxi  in- 
dicates that  it  is  a  chimney,  which  resists  and   retains  its 
figure.     The  operations  we  made  from  .January  to  July  in 
the  Andes  of  Quito  gave  to  their  inhabitants  the  dismal  in- 
telligence that  the  crater  of  Pinchincha,  which  La  Conda- 
mine saw  full  of  snow,  burns  again  ;  and  that  Chimborazo, 
which  was  thought  to  be  so  peaceable  and  innocent,  has 
been  a  volcano,  and  perhaps  will  one  day  be  so  again.    We 
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ibund  bunit  rocks  and  pumice-stone  at  the  height  of  303! 
toiccs.  It  will  be  unfoitimate  for  the  human  race  if  the 
volcanic  fire,  for  it  may  be  said  that  the  whole  high  land 
of  Quito  is  one  volcano  with  several  summits,  should  force 
a  passage  through  Chimborazo.  It  has  otten  been  said 
that  this  mountaui  is  granite,  but  a  single  atom  of  it  is  not 
to  be  found  :  it  is  porphyry,  here  and  there  disposed  in 
columns  inclosing  vitreous  fcld-spar,  corncerre  and  oli- 
vin.  This  stratum  of  porphyry  is  lyoo  toises  m  thickness. 
On  thk>  subject  I  could  mention  a  polarizing  porp/n/i:// 
which  we  discovered  at  V'oisaco  near  Panto ;  a  porphyry 
^'hich,  analogous  to  the  serpentine  I  described  in  the  Jour- 
nal  de  PJnjsique,  has  poles  without  attraction.  I  might 
inefition  other  facts  relative  to  the  grand  law  of  the  paral- 
Jelism  of  the  strata,  and  of  thuir  enormous  thickness  near 
the  equator :  but  this  is  too  much  for  a  letter,  which  perhaps 
will  be  lost ;  and  besides,  I  shall  recur  to  this  subject  an- 
other time :  I  shall  onlv  add,  that  besidcis  the  elephants 
teeth  whicJi  we  sent  to  C.  C^uvier  from  the  land  of  Santa- 
J''e,  1350  toises  in  height,  "we  have  preserved  for  him  others 
jjiore  beautiful ;  some  of  the  carnivorous  elephant,  and 
others  of  a  species  a  little  diitcrent  from  those  of  Africa, 
brought  from  the  valley  of  'i'imana,  the  town  of  Ibarra, 
and  from  Chili.  Here  then  we  have  connrmcd  the  exisr- 
lence  of  that  carnivorous  monster  from  the  river  Ohio  from 
b(f  northern  latitude  to  35°  south  latitude.  I  spent  a  very 
perrceable  time  at  Quito.  The  president  of  audience  baron 
de  Cavondelct  loaded  us  with  kindness,  and  fur  three  years 
1  have  not  once  had  reason  to  complain  of  the  agents  of  the 
fSpanish  government,  which  have  every  where  treated  nje 
vvjth  a  delicacv  and  distinction  of  which  I  must  ever  retain 
a  crateful  remembrance.  How  nmch  the  times  and  man- 
ncTrs  have  changed  !  I  have  paid  particular  attention  to  the 
pyramids  and  their  foundation,  which  1  do  not  think  at  all 
deranged  in  regard  to  the  mill-stvones  [pierres  mo/aires).  A 
generous  individual,  a  friend  to  the  sciences,  and  to  those  men 
who  have  done  honour  to  them,  such  as  La  Condamine, 
i.i(^l^3  and  Bouguer,  the  marquis  dc  Salvalcgre,  at  Ouito, 
thiMs  of  rcconstiucting  them  ;  but  this  leads  me  too  far. 

After  passing  Assonay  and  Cueiica,  where  they  gave  us 
bul) -fights,  we  pursued  our  way  In'  the  Oxa  to  complete 
our  labours  on  cinchona.  We  then  spent  a  month  in  the 
province  of  Jaen  de  Bracamorros  and  among  the  Pongus  of 
the  river  Ama/^on,  the  banks  of  which  are  ormunented  with 
the  undiia  luid  hh^finriUaa  of  .his-ieii.  Il  appeared  to  n:c 
of  jniportanee  to  lix  the  longitude  of  Tomepeuda  and  CIm-i 
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iGungat,  where  Conclamine's  chart  begins,  and  to  connect 
these  poiuts  with  the  coast,  La  Couclaniine  was  able  to 
determine  the  longitude  only  of  the  mouth  of  the  Napa: 
tiuieTkecpers  wcie  not  then  in  existence,  so  tliat  the  longi- 
tude ot  itiese  countries  requires  a  great  many  changes.  My 
chronometer  by  Louis  Berthoud  ^oes  wonders  5  as  1  see  by 
making  observations  trom  tiiuc  to  time  on  the  first  satellite, 
and  comparing  point  tor  point  my  differences  of"  meridian 
with  those  fouad  during  the  expedition  of  M.  Fidalgo,  who 
by  order  of  the  king  performed  trigpiiomctrical  operations 
from  C;imana  to  Carthagena.. 

Fro)i)  tbe  river  Amazon  we  crossed  the  Andes  at  the 
mines  of  Hualgayoc,  which  produce  a  million  of  piastres 
per  annum,  and  where  the  mine  of  gray  argentiferous  cop- 
per is  found  at  the  height  of  2065  toises.  We  descended 
by  Casamasca  (where  in  the  palace  of  Atahualpa  I  deline- 
ated the  arches  of  the  Peruvian  vaults)  to  Truxilla,  pro- 
ceeding thence  by  the  deserts  of  the  coast  of  the  South, 
Sea  to  Lima,  w^here  for  one-half  of  tlie  year  the  heavens 
are  obscured  by  thick  vapours.  I  hastened  to  Lima,  that  I 
might  observe  there  the  transit  of  JNlcreury  on  the  9th  of 
Kovember  1802. 

Our  collections  of  plants,  and  the  drawings  which  I  made 
in  regard  to  the  anatomy  of  genera,  agreeably  to  the  ideas 
communicated  to  me  by  Jussieu  in  conversations  in  the 
Society  of  Natural  History,  have  greatly  increased  by  the 
riches  which  v/e  found  in  the  province  of  Quito,  at  Loxa, 
at  the  river  Amazon,  and  in  the  Cordilleras  of  Peru.  We 
found  a  great  many  of  the  plants  seen  by  Joseph  de  Jussieu ; 
such  as  the  Uoqua  qffi'rns,  the  quillajae,  and  others.  We 
have  a  new  species  ox  jus  sice  a  which  is  charminn;,  collet  ia, 
Several  passifiorcs,  and  the  lorunlkus  in  a  tree  of  sixty  feet 
of  height.  We  are  particularly  rich  in  palms  and  grami- 
neous plants,  on  which  C.  Bonpland  has  made  a  very  ex- 
tensive work.  We  have  at  present  3784  very  complete  de- 
scriptions in  Latin,  and  nearly  a  third  more  of  plants  in 
herbals  which  for  want  of  time  we  have  not  been  able  to 
describe.  Of  every  vegetable  we  can  indicate  the  rock 
where  it  resides,  and  the  height  m  toises  at  which  it  grows  ; 
so  that  in  our  manuscripts  will  be  found  very  correct  ma- 
terials for  the  geography  of  plants.  To  do  still  better,  I 
and  Bonpland  have  often  described  the  same  plant  sepa- 
rately. But  two-thirds  and  more  of  the  descriptions  belong 
to  the  assiduity  of  Bonpland  alone,  whose  zeal  and  devo- 
tion for  the  sciences  cannot  be  too  much  admired.  Jussieu, 
Pesfcntaiiies^  and  Lamarck,  have  in  him  formed  a  pupil 
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■who  will  do  great  things.  Wc  compared  our  herbals  vith 
those  of  Dr.  Mutis,  and  wc  consulted  a  great  many  books 
m  the  immense  library  of  that  great  man.  Wc  are  con- 
vinced that  wc  have  a  ffrcat  many  new  genera  and  species, 
but  much  time  and  labour  will  be  required  to  determine 
what  is  really  new.  \\,c  shall  bring  with  us  also  a  siliceous 
substance  analogous  to  the  tahascher  of  the  East  Indies, 
which  M.  Mace  has  analysed.  It  exists  in  the  knots  of  a 
fri2;antic  gramineous  plant  which  is  confounded  with  the, 
l^a'mbou,  "but  which  in  its  flower  diifers  from  the  baynhnsa 
of  Schreiber.  I  do  not  know  whether  Fourcroy  has  re- 
ceived the  milk  of  the  vegetable  com,  a  tree  so  called  by  the 
Indians.  It  is  a  milk  which  when  treated  with  nitric  acid 
gave  me  a  caeut-chouc  of  a  balsamic  odour,  but  which,  in- 
stead of  being  caustic  and  hurtful  like  all  Acgctable  milks, 
is  nourishimj;,  and  agreeable  to  drink.  We  discovered  it 
in  the  road  to  Oronoko,  in  a  plantation,  where  the  negroes 
drink  a  great  deal  of  it.  I  have  sent  also  to  Fourcroy  by 
the  wav  of  Guadaloupe,  as  well  as  to  sir  Joseph  Banks  by 
Trinidad^  our  dnp'ichc,  or  white  oxygenated  caont-chouc, 
which  exudes  from  the  roots  of  a  tree  in  the  forests  of  Pi~ 
iiiichin  in  the  most  remote  corner  of  the  world  towards  the 
sources  of  the  Rio  Negro. 

I  shall  not  go  to  the  Philippines.  I  shall  proceed  to  Eu- 
rope by  Acapulco,  Mexico,  and  the  Havannah  ;  and  I  hope 
to  have  the  pleasure  of  seeing  you  at  Pariis  in  September  or 
October  1803. 

Health  and  respect, 

Humboldt. 

P.  S.  I  shall  be  at  Mexico  In  February _,  and  at  the  Ha- 
vannah in  June. 


XXVIII.  Account  of  the  l^Tarhie  Spencer  for  the  Preservaf'/ofi 
of  Lii'es  in  Cases  of  Shipirreck  or  other  Accidents  at  Sea. 
By  Knight  Si'linceRj  Esq.  of  Bread-street ,  Cheapsidc. 

X*  onlyniis  invention,  which  seems  likely  to  be  of  great  uti- 
litv,  the  Koval  Humane  Society  were  pleased  to  award  to 
Mr.  KniLiht  their  honorary  silver  medallion  on  the  \iolh  of 
March  ISOJ. 

Explanation, 

A  (Plate  IV.)  is  a  girdle  of  a  diameter  to  fit  the  body,  six 
inches   broad,   composed   of  about  800  old   tavern  corks, 
strung  upon  a  strong  twine,  well  lashed  together  with  lay- 
cord. 
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cord,  covered  with  canvas,  and  painted  in  oil,  so  as  to 
make  it  water-proof. 

BB  are  tapes  or  cords  about  two  feet  long  fastened  to 
the  back  of  the  girdle  with  loops  at  the  ends. 

C  is  another  tape  or  cord  abont  three  feet  long,  in  the 
middle  of  which  a  few  corks  are  strung,  covered  with  can- 
vas, and  painted  as  above. 

D  is  a  pin  of  hard  wood  three  Inches  long  and  half  an 
inch  diameter,  fastened  to  the  front  of  the  girdle  by  a  tape 
or  cord  about  t\\  o  inches  long. 

E  the  same. 

When  the  marine  spencer  is  to  be  used,  slide  it  from  the 
feet  close  up  under  the  arms  ;  bring  the  tapes  or  cords  B  B 
©ne  over  each  shoulder,  and  fasten  them  by  the  loops  to  the 
pin  D ;  bring  the  tape  or  cord  C  between  the  legs,  and  fasten 
il  to  the  pin  E. 

A  person  thus  equipped,  though  unacquainted  with  swim- 
ming, mav  safely  trust  himself  to  the  waves  ;  for  he  will 
float  head  and  shoulders  above  water  in  any  storm,  and  by 
paddling  with  his  hands  may  easily  gain  the  shore. 

N.B.  A  marine  spencer  constructed  as  above,  arid  co- 
vered with  strong  canvas  unpainted,  will  have  nearly  the 
same  buoyancy,  though  more  liable  to  damage  from  the 
effects  of  sea  water. 


XXLX.  On  the  Ehctrk  Fluid*. 

_L  HE  hvpothesis  of  the  electric  phcenomena  being  caused 
by  tuv  tiuids  is  now  nearlv  given  up  for  the  more  simple 
one  of  a  single  fluid.  Cavallo  in  his  Treatise  on  Electricity, 
4th  edit.  vol.  i.  p.  lOd,  1U7,  sa)  s  :  "  W'lien  a  bodv  does 
not  show  any  electriial  appearances,  it  is  then  supposed  to 
contain  its  natural  quauLiiy  of  electric  fluid  (but  whether 
that  quantity  bears  any  proportion  to  the  quantity  of  matter 
in  general  or  not,  is  uncertain,  and  therefore  that  body  is 
said  to  be  in  its  natural  or  ?ion-elcctriJied  state)  ;  but  if  a 
body  shows  any  electrical  appearances,  it  is  then  said  to  be 
electrilied,  and  it  is  supposed  that  it  has  either  acquired  an 
additional  qi;antity  of  electric  fluid,  or  that  it  has  lost  some 
of  its  natural  share.  A  body  having  received  an  additional 
quantity  of  electric  fluid  is  said  to  be  overcharged,  or  posi- 
tively  electrified',  and  a  body  that  has  lost  part  of  its  natural 
quantity  of  electric  fluid  is  said  to  be  undercharged^  or  nega" 

*  Communicated  by  a  Friend  to  Physical  Inquiries. 

tively 
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tivcJij  ehctrijled."  This  is,  it  is  believed,  the  theory  ^^o^<r 
generally  adopted  by  electricians,  and  is  probaD^y  true  a^^  f'ai' 
is  it  goes  :  but  the  writer  of  this  paper  is  of  opinion  thai  the 
electrical  effects  do  not  only  depend  on  an  additional  quan- 
tity in  one  casea^id  a  loss  of  the  fluid  in  the  oih^r,  but  on 
the  slate  of  conaensofion  (including  in  this  term  compression) 
and  rarrf'ucfion  (including  dilatution)  of  the  fluid,  the  con-' 
densed  state  being  what  is  usually  called  the  positive  or  plns^ 
and  the  rarefied  the  negative  or  minus  state.  If  the  electric 
fluid  be,  as  is  commonly  thought,  elastic,  there  is  little 
doubt  but  that,  when  an  additional  quantity  is  thrown  on 
to  a  body,  it  suffers  compression ;  and,  on  the  contrary, 
when  a  portion  is  taken  awav,  that  the  remaining  fluid  is 
dilated.  With  non-elastic  substances  a  state  of  condensa- 
tion, or  rather  density^  may  exist  without  compression  ;  and, 
on  the  contrary,  rarefaction  without  dilatation,  if  the  parti- 
cles of  such  matter  are  of  diflerent  sizes  ;  for  suppose  a  box 
were  fillecl  with  wooden  balls  of  an  inch  diameter,  there 
would  be  many  vacancies  between,  which  might  be  filled 
up  with  smaller  balls,  and  the  bulk  not  increased  :  here 
would  be  density  without  compression  t  take  the  small  balls 
iiway,  and  there  will  be  rarefaction  without  dilatation.  This 
case  we  can  hardly  suppose  to  exist  amongst  clastic  sub- 
stances, though  certainly  possible,  if  each  of  the  particles 
were  at  their  greatest  state  of  compression  or  dilatation,  and 
were  of  diflerent  ma2;nitudcs. 

In  the  Philosophical  Magazine,  vol.  \ii.  p.  1S6,  an  optical 
experiment  was  suggested  which  might  perhf&ps  give  some 
insight  into  the  two  electric  states :  hitherto  there  do  not 
seem  any  decisive  experim.ents  which  determine  the  state  or 
the  course  of  the  electric  fluid.  In  order  to  illu?trate  the 
hypothesis  here  advanced,  let  the  conductor  which  is  con*' 
nectcd  to  the  cushion,  commonly  cHfled  the  negative  con- 
ductor, and  the  other,  or  positive  conductor,  be  compared 
to  the  receiver  of  a  common  (raref\'ing)  air  pump  and  the 
receiver  of  a  condensing  machine  (or  condensing  air  pump, 
as  it  might  be  called),  both  united,  as  they  somt-tunes  are,- 
on  one  frame  :  here,  whilst  the  air  in  one  receiver  is  rare-* 
iii:d,  in  the  other  it  becomes  conde^istd.  It  is,  accordirrg 
to  the  opinion  now  brought  forward,  the  equililrium  of 
condensation  and  compression,  not  simply  of  (quantity,  which 
produces  the  shock,  the  spark,  ai>d  other  electrical  eflects. 

Would  not  the  terms  supplying  conductor  and  receiving 
conductor  be  preferable  to  positive  and  negative  conductor  ? 
Perhaps  electrical  supply i  r  and  receiver  alone  would  be  sufli- 
cicut  when  speaking  oi  the  machine, 

XXX.  P/-0- 
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XXX.  Proceedings  of  Learned  Societies,  Societies  of  the 
Arts,  ^c. 

EAT  AVIAN  SOCIETY  OP  THE  SCIENXES  AT  HAARLEM, 


J-  HIS  society  held  its  fiftv-llrst  yearly  gcii^rai- meeting  on 
the  2 1st  of  MaVj  and,  after  examining  the  answers  sent  iu 
to  prize  questions  since  the  last  meeting,  resolved  to  continue 
the  following  to  which  no  answers  liad  been  received  : 

1st,  What  light  has  the  new  chemistry  thrown  on  our 
knowledge  of  the  nature  of  the  human  body  ? 

2d,  How  far  have  physicians,  in  consequence  cf  the 
light  thrown  on  the  nature  of  the  human  body  by  the  new 
chemistry,  become  better  acquainted  than  before  with  the 
nature  and  causes  of  certain  diseases  ?  and  what  conse- 
quences, more  or  less  contirmed  by  experience  and  useful  to 
the  practice  of  medicine,  can  be  thence  deduced? 

3d,  How  far  has  the  new  chemistry  made  physicians 
fully  acquainted  with  the  action  of  certain  medicines  which 
have  either  been  long  used  or  lately  recommended  r  and  what 
advantajres  arise  from  this  knowledge  in  the  treatment  of 
certain  diseases? 

As  some  celebrated  philosophers,  in  their  application  of 
the  fundamental  principles  of  the  new  chemistiy  to  the 
knowledge  of  the  human  body,  to  diseases  and  to  the  cure 
of  them,  have  indulged  too  much  in  hypothesis  not  found- 
ed on  experience  ;  and  as  great  injury  must  thereby  arise  io 
the  practice  of  m.edicmc,  to  which  the  new  cheraistrv  seems 
to  promise  so  much  advantage,  provided  Lavoisier's  rule  cf 
admitting  nothing  in  it  which  is  not  founded  on  experience 
be  observed ;  tlie  society  requires  that,  in  answering  these 
three  questions,  a  distinction  will  be  made  between  what  is 
fully  proved  and  what  wKts  on  weak  grounds,  and  that  the 
micertainty  of  the  latter  only  will  be  briefiy  pointed  out. 

4th,  How  far  are  the  causes  of  the  corruption  of  stag- 
nant water  known  ?  And  from  what  is  already  know-n  and 
can  be  proved  on  the  subject,  what  are  the  best  and  least 
hurtful  means  which  can  be  employed  to  preserve  stagnant 
water  from  corruption  ? 

The  answers  to  these  questions  are  to  be  sent  in  before 
the  1st  of  November,  1604. 

The  following  questions  are  again  proposed  to  be  an- 
swered before  the  1st  of  January,  1804  : 

A  natuial  history  and  description  of  whales,  to  ser^e  as 
the  means  of  tracing  out  fhe  places  v^-here  these  animals 
are  to  be  fotuid  -j  together  with  the  safest  and  best  method!* 

either 
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cither  already  known  or  practised,  or  which  can  be  brought 
into  practice,  to  kill  them  with  the  greatest  speed  and  safety* 
To  be  answered  before  the  1st  of  November,  ISOl : 

I.  How  far  can  the  metcorolpsiical  observations  made  in 
th(i  Netherlau4s  serve  for  ac([uiring  a  knowledge  of  the 
nature  of  the  -winds  of  these  countries  ?  which  are  the  most 
prcvalerit  winds  ?  what  is  their  regular  or  general  succes- 
sion ?  from  what  previous  circumstances  can  the  inhabit- 
ants on  some  occasions,  and  with  any  degree  of  certainty, 
foretcl  changes  of  the  winds  ?  and  what  influence  have  they 
in  general  or  sometimes  on  changes  of  the  weather  ? 

II.  An  accurate  nomenclature  of  the  mammalia,  birds', 
and  amphibia,  not  formerly  introduced,  which  are  found  in 
the  Netherlands,  with  their  synonyms  and  the  charac- 
teristic marks  of  the  species  and  genera  arranged  according 
to  the  Linnaean  system,  with  an  indication  of  one  or  more 
of  the  best  ligures  of  each  animal. 

The  followmg  is  proposed  in  consequence  of  the  fund 
established  by  the  late  director,  N.  W.  Kops : 

III.  As  it  is  of  threat  importance  to  the  diffusion  of  each 
branch  of  natural  knowledge  to  have  the  principal  truths 
of  it  briefly  and  clearly  exposed,  the  society  requires  that, 
from  the  great  number  of  writings  on  the  action  of  the 
Voltaic  pile,  whether  given  in  journals  or  other  periodical 
works,  an  essay  may  be  composed  containing  an  account  of 
what  has  been  learned  in  regard  to  the  Voltaic  pile  and  the 
experiments  made  with  it. 

I'he  following  questions  are  still  proposed  to  be  answered 
under  the  usual  conditions  : 
For  an  unlimited  period. 

I.  What  have  we  been  taught  by  experience  in  regard  to 
the  utility  of  some  animals  which  appear  to  be  noxious', 
and  especiallv  in  the  Netherlands  ?  and  what  precautions 
are  to  be  emjjloycd  in  order  to  extirpate  them  ? 

II.  What  indigenous  plants,  hitherto  not  tried,  can  be 
employed  with  advantage  m  the  materia  medica  in  the  room 
of  exotic  plant-^  ? 

III.  What  indigenous  vegetables,  never  yet  used,  can  be 
employed  as  wholesome  and  cheap  food  ?  and  what  foreign 
vegetables,  not  used  in  this  country,  can  be  introduced  for 
the  same  purpose  ? 

IV.  What  indigenous  plants,  not  yet  used,  are  capable, 
according  to  well  established  proi)fs,  of  furnishing  good 
dye-stuffs,  which  can  be  pre;  arod  and  employed  with  ad- 
vantage? and  what  exotics,  lit  for  the  same  purpose,  can  be 
introduced  and  cultivated  oa  waste  laud  with  advantage? 

The 
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The  answers,  written  in  the  usual  manner  in  Dutch, 
French,  Lathi,  or  German  (but  not  in  German  characters), 
accompanied  with  a  sealed  billet  containing  the  author's 
name,  must  be  transmitted  (post  paid)  to  M,  Van  Marum, 
secretary  to  the  society. 

The  prize  for  each  of  the  above  questions  is  a  gold  me- 
dal, with  the  usual  impression  of  the  society,  and  the  name 
of  the  author  and  the  date  on  the  edge,  or  thirty  ducats,  at 
the  option  of  those  to  whom  the  gold  medal  is  adjudged. 

CHALCOGRAPHIC  SOCIETY,  LONDON. 

It  must  be  highly  gratifying  to  the  lovers  of  the  fine  art?, 
to  those  who  know  their  powerful  influence  on  the  public 
mind,  to  be  informed  that  a  society  of  engravers  has  been 
formed  under  the  immediate  patronage  of  his  royal  high- 
ness the  prince  of  Wales.  To  alleviate  the  misfortunes  and 
miseries  resulting  from  sickness  and  the  decays  of  nature, 
is  the  immediate  object  of  the  institution ;  and  we  have  no 
doubt  but  the  funds  arising  from  the  subscriptions  of 
artists,  aided  by  the  support  which  it  merits,  and  will  no 
doubt  obtain,  not  only  from  the  lovers  of  the  arts,  but  from 
jthose  who  entertain  liberal  and  enlarged  views  of  the  true 
interests  of  their  country,  will  prove  equal  to  the  support  of 
those  who,  in  spite  of  their  exertions,  may  need  such  aid. 

To  the  public  this  institution  promises  the  most  solid 
advantages;  advantages  impossible  to  be  commanded  by 
any  other  means,  lalent,  energy,  and  power,  with  the  pe- 
culiar acquirements  and  excellencies  of  each  artist  in  each 
line,  united  and  concentrated  in  single  productions,  must 
give  them  a  degree  of  excellence  which  could  never  be  ob- 
tained from  insulated  talents,  however  splendid,  and  must 
increase  in  proportion  the  commercial  interests  of  the 
country. 

The  institution  had  its  first  anniversary  dinner  on  Wed- 
nesday, the  Gth  of  July,  at  the  Crown  and  Anchor,  in  the 
Strand.  It  was  numerously  and  respectably  attended,  and 
the  afternoon  w^as  spent  amidst  that  social  enjoyment  which 
arises  from  a  mutual  interchange  of  sentiments  enlivened  by 
genius,  and  polished  and  corrected  by  taste.  Great  har- 
mony prevailed  during  the  whole  evening,  and  the  company 
separated  highly  gratitied  with  the  result  of  their  meeting, 
and  animated  by  Ihe  hope  of  that  success  to  which,  by  tliejr 
laudable  exertions,  they  are  so  well  entitled. 

The  following  is  a  list  of  the  officers  and  committer  for 
the  present  year : 

Francis  Bartolozzi,  R.  A,  engraver  to  the  king,  president. 

Vol.  XVI.  No.  62.,  M  Peltro 
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*"'.;.  Peltro  William  Tomkins,  esq.  historical  engraver  to  tlir 

queen,  vice-president. 

Anker  SmitVi,  esq.  A.  R.  A.  treasurer. 

Abraham  llainibaeh,  esq. 

Charles  Warren,  esq. 

James  Parker,  esq. 

Cosmo  Armstrong,  esq. 

Robert  Mitchell  Meadows,  esq. 

Thomas  Medland,  esq. 

James  Filler,  esq.  A.  R.  A.  naval  engraver  to  the  king. 

Thomas  Milton,  esq.  honorary  secretary. 

Wilson  Lowrv,  esq.  1       ,■ 

-,  ,      , ,  \  ■  \      ^  \  auditors. 

John  Samuel  7\gar,  esq.   ) 

Philip    Hammersley  Leaths,.  of  the  Middle  Temple,  ho- 
norary consulting  member. 

FKENXH  NATIONAL  INSTITUTK. 

Notice  of  the  Labours  of  the  Mathematical  and   Physical 
Class  of  the  Sciences  since  the  last  Ptihlic  Sitting. 

The  name  of  tautochroncs  is  siven  to  curves  in  which 
the  oscillations  of  a  heavy  body  are  always  of  the  same 
duration,  whatever  maybe  their  extent.  Tautochroncs  have 
been  rendered  celebrated  by  the  labours  of  the  greatest 
geometricians,  who  have  successively  endeavoured  to  over- 
come the  difficulties  exhibited  bv  the  different  hypotheses 
which  may  be  formed  in  regard  to  the  laws  of  gravity  and 
resistance.  But  though  their  formula,^  had  all  the  gene- 
ralitv  possible,  they  sought  only  for  plane  tautochroncs, 
while  for  each  hypothesis  there  exist  an  infinite  number 
w  hich  are  of  a  double  curvature. 

An  examination  of  these  new  tautochroncs,  and  their  re- 
lation with  plane  tautochroncs,  form  the  object  of  a  me- 
moir by  C.  Jiiot.  From  a  consideration  of  the  formula 
the  author  has  deduced  some  theorems  remarkable  for  their 
simplicity.  Rut  w  hatcver  may  be  their  elegance  or  novelty, 
we  sliall  not  enter  into  any  detail  respecting  a  matter  so  ab- 
stract, that  Bossut  in  his  Fssay  on  the  History  of  the  Ma- 
thematics thought  it  his  duly  to  give  an  exculpation  of 
those  geometricians  who  have  employed  their  powers  and 
their  genius  on  these  problems,  which  are  merely  theoreti- 
cal. Nothing  can  be  added  to  the  soliditv  of  the  reasons 
which  he  adduces  in  favour  of  these  specidalions,  which  on 
the  lirst  view  appear  barren,  but  which  in  the  end  mav  be 
applied  to  useful  purposes.  But  this  may  be  rendered  more 
sensible  by  a  striking  example.  When  the  anticnt  geo- 
metricians were  endeavouring  with  so  much  care  to  disco- 
ver 
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ver  all  the  properties  of  the  conic  sections,  and  when  Apol- 
lonius  made  them  the  subject  of  a  profound  treatise,  the 
books  of  which  have  been  long  regretted,  and  which  have 
not  been  handed  down  to  us;  might  not  the  same  reproach, 
of  the  loss  of  time  in  meditations  which  might  have  been, 
better  employed,  have  been  addressed  to  them  ?  Who  could, 
then  foresee  the  numerous  applications  which  have  been' 
made  of  these  curves  to  several  branches  of  the  mathema- 
tics ?  and  who  could  suspect  that  the  ellipsis  is  the  figure  of 
all  the  planetary  orbits  i 

Of  the  most  useful  elementary  problems,  none  has  re- 
ceived more  solutions  than  that  the  object  of  which  is  ta 
correct  the  apparent  distances  of  the  moon  from  the  sun 
and  stars,  in  order  to  deduce  from  it  the,  longitude  at  sea.' 
This  problem  is  not  indeed  very  difficult;  but  it  is  of  daily 
use,  and  those  who  have  occasion  to  employ  it  are  not  al- 
ways, well  versed  in  calculation  :  on  this  account,  the  easiest 
approximations  sufliciently  exact  for  practice,  have,  been 
^.ubstituted  for  the  rigorous  methods.  The  subject  was 
thought  to  be  exhausted,  and  yet  very  simple  considera- 
tions, which  never  before  occurred  to  any  one,  have  fur- 
nished C.  Legendre  with  an  entirely  new  solution.  His 
formula  possesses  a  remarkable  svmmetry,  which  serves  to 
engrave  it  on  the  memory.  Nothing  was  wanting  but  a 
little  brevity  in  the  calculation ;  and  the  author  has  found 
means  to  sfive  it  this  merit  by  including  in  two  tables  se-' 
veral  tcnns,  the  suppression  of  which  shortens  the  opera:^ 
tion  a  third.  Other  known  formulse  possessed  the  latter 
advantage ;  biit  the  new  solution  has,,  above  all  others,  the 
merit  of  elegant  symmetiy;  which  ought  to  be  considered  of 
great  iniportance,  since  it  contributes  to  facilitate  the  ope- 
ration. 

If  the  phaenomena  of  the  tides  were  subjected  only  to 
the  combined  action  of  the  sun  and  moon,  thev  might  be 
predicted  with  the  same  precision  as  the  celestial  phaeno- 
mena. With  a  few  data  obtained  by  observation,  one 
might  announce  before-hand,  both  the  exact  moment  and 
the  precise  elevation  of  the  waves.  The  action  of  the 
winds,  which  will  doubtless  always  escape  our  calculation, 
may  serve  indeed  to  account  for  the  principal  and  periodi- 
cal causes  of  the  tides  :  but  it  at  least  modi  ties  their  effects  ; 
it  can  increase  or  diminish,  accelerate  or  retard  them;  and 
if  the  sun  and  moon  shall  happen  to  be  so  placed  as  to 
produce  the  strongest  tide,  and  if  the  wind  conspire  al^o  to 
raise  the  waters,  they  may  then  produce  extraordinary  in- 
undations, of  which  it  is  of  importance  to  be  forewarned 
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in  order  that  the  necessary  precautions  mav  b«  taktrt.  If 
is  on  this  account  that  tor  some  time  the  Connomance  des 
Terns  has  announced  tor  all  the  new  and  full  moons  the 
force  ot"  the  tides,  abstracting  from  every  local  and  acci- 
dental circumstance.  The  tides  ot"  Ventose  and  Germinal 
last  were  announced  as  about  to  be  the  highest  in  the 
course  of  the  year.  They  attracted  the  attention  of  ob- 
servers and  of  the  curious.  If  the  expectation  of  the  latter 
was  not  fully  answered,  the  former  had  reason  to  be  more 
satisfied.  These  tides,  indeed,  were  the  highest  of  any  re- 
membered :  but  the  atmosphere  was  calm ;  and  consequently 
none  of  those  accidents,  the  possibility  of  which  only  wad 
foreseen,  could  take  place.  C.  Rochon  communicated  to 
the  class  what  he  observed  at  Brest,  and  C.  Septfontaines 
has  transmitted  to  us  what  he  saw  at  Calais.  Their  notices 
induced  C.  Laplace  to  read  a  memoir ;  at  the  conclusion  of 
which  the  class,  sensible  of  the  neccpsily  of  a  series  of  ob- 
servations made  at  different  ports,  and  according  to  an 
uniform  method,  appointed  a  commission  charged  with 
drawing  up  instructions  proper  for  serving  as  a  guide  to 
observers. 

The  report  of  the  commission  hns  been  printed,  to  b« 
distributed  in  the  ports.  The  ministers  have  promised  to 
give  their  orders ;  and  the  series  of  observations  destined  to 
make  known  what  part  of  the  phaenom.ena  of  the  tides  de- 
pends on  periodical  and  general  causes,  and  what  depends 
en  local  or  accidental  causes,  will  soon  be  begun. 

The  new  planets  discovered  by  Piazzi  and  Olbers  conti- 
nue to  engage  the  attention  of  astronomers.  Notwith- 
standing the  smallness  of  the  arc  \\  hie  h  th.ev  have  passed 
through  in  our  sight,  and  notv\  itkstanding  the  consider- 
able perturbations  which  they  experience  from  Jupiter,  wd 
liavc  already  obtained  the  elements  of  their  orbits  with  suf- 
ficient precision  to  find  again  these  bodies  in  the  place  in- 
dicated by  calculation,  when  they  become  visible,  after  hav^ 
ing  been  several  months  lost  in  the  ravs  of  the  sun.  The 
greatest  difficulty  arises  from  their  extreme  smallness, 
which  sometimes  causes  us  to  doubt  whether  we  have  them 
in  the  field  of  the  telescope.  This  is  true  in  regard  to 
Pallas  in  particular,  which  appears  sometimes  like  a  star  of 
the  iOth  and  llth,  or  even  the  liMh  magnitude,  while 
Ceres  appears  of  the  7lh  or  8th.  But  as  there  is  some- 
thing too  arbitrary  in  this  distribution  of  the  star?  accord* 
ing  to  the  order  of  their  magnitudes,  it  will  be  better  to 
say  with  Messier,  that  Pallas  is  the  smallest  object  that  carl 
be  distinguished  with  an  excellent  telescope. 

An 
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An  extraordinary  ch-Gumstance  has  given  to  this  imper- 
tseptible  star  for  a  moment  a  more  sensible  diameter  and  a 
stronger  light.  On  the  2Sth  of  May,  the  weather  being* 
very  fine,  C.  Messier  was  surprised  to  find  in  it  a  light 
double  to  that  which  it  had  before;  and  yet,  according  to 
calculation,  the  distances  of  the  sun  and  moon  being 
nearly  the  same,  the  brightness  of  the  planet  ought  not  to 
have  changed.  The  cause  of  this  appearance  was  soon  dis- 
covered. The  small  planet  in  its  course  met  with  a  star,  to 
^vhich  it  appeared  to  be  so  close  that  the  least  interval  could 
not  be  observed  between  them.  Forty-two  minutes  after, 
a  separation  took  place,  and,  according  to  the  known  mo- 
tion of  the  planet,  the  interval  must  have  been  15".  The 
position  of  the  small  star  may  be  determined  at  leisure ;  and 
irom  the  repeated  observations  which  may  be  made  of  it, 
there  will  result  for  the  moment  of  the  ot)S>$rvation  of 
Messier  a  determination  of  the  place  of  the  planet  more 
exact  than  any  of  those  which  could  have  been  procured  in 
a  direct  manner.  Those  observations  known  under  the 
name  oi' appiilses  are  exceedingly  rare.  However  numerous 
the  small  stars  may  appear,  the  intervals  which  they  \(=avc 
between  them  are  sufficiently  large  for  the  planets  to  make 
the  tour  of  ttic  heavens  without  conceahng  one  of  them,  or 
at  least  any  of  those  which  can  be  observed.  The  moon^ 
however,  ought  to  eclipse  some  of  them  every  day :  but 
their  faint  light  becomes  extinct  on  the  approach  of  a 
stronger  light ;  and  the  observation  of  these  eclipses  is  too 
difficult  and  too  uncertain  to  induce  astronomers  to  attend 
t-o  theni :  they  pay  no  attention  but  to  stars  of  the  4th  or 
5th  magnitude,  and  below. 

The  arc  of  the  meridian  employed  by  the  French  astro- 
nomers for  determining  the  fundamental  unity  of  the  me- 
tric system  was  the  greatest  cvqt  measured.  C.  Mechain, 
4uring  his  residence  in  Spain,  remarked  that  it  could  still 
be  extended  two  degrees  by  forming  two  triangles,  whioh 
touching  the  coast  of  Spain  between  Barcelona  and  Tortosa 
should  terminate  at  the  islands  of  Majorca  and  Ivica.  Tile 
difficulty  was  to  measure  the  angles,  and  perceive  in  a 
telescope  not  half  a  metre  in  length  signals  at  the  distance 
of  two  hundred  miles.  These  observations  could  succeed 
only  under  the  most  favourable  and  consequently  the 
rarest  circumstances  :  they  could  not  be  attempted  but  in, 
the  middle  of  winter,  and  then  thev  could  have  been  at- 
tended only  with  half  success.  C.  Mechain  found  himself 
obhged  to  abandon  a  project  highly  interesting,  the  plan 
of  which  was  already  drawn  up.     The  reciprocal  dispo&i- 
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tions  of  France  and  Spain  were  not  th^n  sufficiently  ami- 
cable to  allow  us  to  flatter  ourselves  with  the  hope  of  obr 
taining  that  aid  and  concert  indispensably  necessary  for 
operations  so  difficult ;  but  these  dispositions  having  hap- 
pily changed,  the  French  government  gave  orders  for  the 
continuation  of  our  meridian  ta  the  Ealearic  islands.  C. 
jVIechain  is  already  at  Barcelona  with  instruments  the  best 
suited  to  the  difficulty  of  the  observations,  which  vt'ill  be 
begun  as  soon  as  he  has  concerted  the  proper  measure* 
with  the  Spanish  commissioners.  This  new  enterprise  pro- 
mises two  advantages.  The  first  is,  that  it  will  add  two 
degrees  to  the  arc  already  measured,  which  will  be  suHieient 
to  indcmnily  us  for  the  time  and  labour  it  may  cost.  An- 
other advantage,  still  more  important  in  the  eyes  of  some 
persons,  is,  that  we  shall  have  a  whole  arc  equally  divided 
into  two  in  the  parallel  of  45^',  and  from  which,  without 
any  supposition  on  the  figure  of  the  earth,  we  may  deduce 
the  whole  extent  of  the  meridian. 

The  fame  of  these  operations,  of  which  France  set  the 
example,  has  more  than  once  excited  the  enuilation  of 
neighbouring  nations.  Hence,  after  tlic  measurements  per- 
formed by  the  French  in  Peru,  at  the  polar  circle,  in  France 
itself,  and  at  the  Cape  of  Good  Hope,  we  have  seen  de- 
grees measured  at  Rome,  Turin,  Vienna,  Hungary,  Penn^ 
sylvania,  and  Milan.  The  Swedes  ha\c  lately  repeated  and 
extended  with  uistrumcnts  made  in  France,  and  with  all 
the  means  furnished  by  the  present  state  of  the  sciences 
and  the  arts,  the  operations  performed  in  1  736  at  the  polar 
circle.  The  .details  of  the  new  measurement  have  not  yet 
been  published  :  but  we  learn  by.  letters  from  M.  Melanderr 
liiclm,  perpetual  secretary  of  the  Academy  of  Sciences  at 
Stockholm,  and  the  projector  of  the  new  operation,  that 
the  conclusions  deduced  from  it  do  not  accord  with  what 
resulted  from  the  first.  The  latic-r  gave  a  degree  which 
was  considerably  dilVerent  from  all  the  rest,  and  supposed 
so  great  a  flattening,  that  it  excited  some  suspicions  in  rer 
gard  to  the  exactness  of  the  measures.  The  new  one  re- 
conciles the  whole.  This  degree,  compared  with  that  of 
France,  gives  for  the  flattening  nearly  the  same  quantity  as 
the  degree  of  France  compared  with  that  of  Peru,  This 
result  would  be  so  satisfactory  that  we  scarcelv  dare  to  gi\r 
credit  to  it.  There  were  sonic  doubts  in  regard  to  the  cor- 
rectness of  the  operations  performed  in  l  73d  ;  but  the  error 
which  it  would  be  necessary  to  acknowledge  in  it  far  ex- 
ceeds the  limits  in  which  it  was  supposed  to  be  included.-:- 
lintil  the  publication  of  the  labour  of  the  Swede?  has  prp- 
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rjuced  complete  conviction,  we  have  reason  to  think  that 
the  irreoulantics  of  our  olobe  arc  not  so  ffreat  as  has  hi- 
therto  been  believed,  and  that  the  curve  of  the  meridian, 
abstracting;  some  local  circumstances,  deviates  much  less 
from  the  regular  elliptical  figure. 

It  is  arkuouledgcd  by  the  ablest  naval  officers  that  the 
port  of  Brest  in  time  of  v^ar  cannot  be  supplied  v.ith  pro- 
visions and  stores  by  sea,  and  the  burthensome  method  of 
employing  carts  can  be  recurred  to  cnlv  on  the  most  ur- 
gent occasions.  The  counsellor  of  state  >5iuix  has  already 
proved  in  a  printed  memoir  the  indispensable  necessity  of 
an  internal  communication  between  Brest  and  the  Loire. 
Boats  of  the  burthen  of  ten  tons  at  most,  and  a  canal, 
would  be  sufficient  for  the  continual  wants  of  the  navy. 
C.  Rochon,  who  has  been  long  occupied  with  projects  of 
internal  navigation  proposed  to  the  states  of  Erittanv,  has 
given  more  extent  to  his  ideas  in  a  memoir  which  he  read 
Lo  the  class.  He  shows  in  what  manner  a  highlv  usefui 
conmnuiication  might  be  established  between  Kantcs, 
L'Orient,  and  Brest,  by  rendering  navigable  the  rivers 
Lrdre,  Isac,  Ourt,  Blavet,  and  Chateaulin. 

We  shall, take  this  opportunity  to  say  a  few  words  re- 
specting some  experiments  lately  made  by  C.  Rochon  with 
a  telescope,  of  which  he  gave  a  description,  with  an  ac- 
count of  its  uses,  in  a  memoir  printed  in  the  year  9. 

It  is  well  known  that  rock  crystal  has  the  propertv  of 
double  refraction,  and  of  pr-oducing  tuo  images.  This  pro- 
perty C.  Rochon  has  found  the  ingenious  means  of  con- 
verting to  advantage.  A  prism  of  this  crystal  placed  in  the 
interior  part  of  a  telescope  causes  two  images,  of  the  ob- 
served object  to  appear,  and  these  images  approach  or're- 
eede  from  each  other  according  as  the  prism  is  brought 
nearer  to,  or  removed  from,  the  eye.  When  the  images 
are  brought  into  contact,  a  scale  engraved  on  the  outside  of 
the  telescope  indicates  to  the  observer  how  many  times  the 
diameter  of  the  observed  object  is  contained  in  the  distance, 
liencp,  \\  hen  the  distance  is  known  the  diameter  can  be 
determined,  and  the  diameter  when  known  will  give  a  suf- 
ficiently correct  idea  of  the  distance.  If  you  observe  a  ship 
at  sea,  which  you  wish  to  come  up  with  or  avoid,  bring  in 
contact  the  two  imao;es ;  if  you  are  approaching  the  vessel 
thet^^o  images  will  encroach  on  each  other:  but,  on  the 
Other  hand,  if  the  two  vessels  are  receding  from  each  other, 
the  images  will  be  soon  separated.  It  is  easy  to  distinguish 
the  rate  of  the  observed  vesjjel,  and  by  these  means  you 
may  know  very  nearly  the  dimensions  of  her  masts :  bring 
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into  contact,  and  end  to  end,  the  two  images  of  the  main 
mast,  and  you  will  know  how  many  lengths  of  that  mast 
you  arc  distant  from  the  vessel.  At  land,  you  observe  thfe 
images  of  a  corps  of  the  enemy,  and  place  these  images  in 
such  a  manner  that  the  feet  of  the  one  may  stand  on  the 
heads  of  the  other ;  and  if  you  estimate  the  mean  height  of 
a  soldier  at  five  feet  ten  inches,  the  telescope  will  show  how 
many  times  that  quantity  is  contained  in  the  distance  you 
are  from  the  enemy. — ^This  short  explanation  sufficiently 
proves  of  what  utility  this  instrument  may  be,  and  which 
would  even  be  interesting  were  it  only  an  object  of  mere  • 
curiosity.  Experiments  on  this  subject  were  repeated  at 
Saint-Cloud  on  Tuesday,  the  31st  of  May,  before  th^ 
First  Consul,  who  ordered  several  telescopes  of  this  kind  to 
be  constructed.  This  discovery  may  be  of  great  use  also  to 
astronomv.  C.  Rochon  has  already  employed  it  to  mea- 
sure the  diameters  of  Mars,  Jupiter,  and  Saturn.  At  fir>t 
he-w'as  not  able  to  apply  it  to  the  sun  and  moon,  the  dia- 
meter of  which  is  about  30^,  because  the  angle  of  refrac- 
tion is  only  20'';  but  Koclion  and  Torelli  de  Narcy,  by  cut- 
ting the  crystal  in  an  ingenious  manner,  were  able  to  dou- 
ble and  even  to  triple  the  angle  of  rt Fraction.  .There  i<  no 
planet,  therefore,  the  diameter  of  which  cannot  be  mea- 
sured in  tills  manner,  provided  it  be  sufficiently  luminous  ; 
for  it  is  evident  that  the  two  images  are  necessarily  weaker 
and  fainter  than  one  image  would  be.  There  is  no  incon- 
venience of  this  kind  in  regard  to  the  moon  and  sun,  which 
have  always  too  much  light ;  and  one  of  these  prisms  is 
going  to  be  adapted  to  the  best  telescope  in  the  national 
observatory. 


XXXI.  Intelligence  and  Miscellaneous  Articles, 

NEW    FULMINATING  POWDER. 

Jr  ROFEssoR  Proust,  in  a  letter  to  A.  I.  C.  Delametherie, 
says :  *'  I  have  made  in  the  course  of  my  lectures  an  ex- 
periment which  had  almost  been  attended  with  serious  con- 
sequences to  my  auditors.  It  is  not  exaggeration,  perhaps, 
to  say,  that  a  mixture  of  oxygenated  muriate*  with  arse- 
nic takes  fire  with  the  rapidity  of  lightning.  I  am  ac- 
customed   to  compare   the  duration  of  ditfcrent  kinds  of 

*  The  Journal  de  Pbysioiie,  from  wliich  we  hnve  taken  this  notice, 
docs  not  say  what  oxygenated  muriate  )fvas  employed. 
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powder  by  btirning  them  in  cannons  of  equal  diameter, 
which  are  cased  in  cork,  so  that  tliey  may  be  ai'terwards 
placed  in  water  and  immersed  almost  entirely  lengthwise. 
I  was  desirous  of  burning  in  the  same  manner  an  arseawcal 
mixture  along  with  an  equal  quantity  of  the  same  powder, 
that  I  might  compare  their  flame3  and  duration  :  but 
scarcely  had  I  time  to  retire  a  little,  after  having  set  fire  to 
the  two  cannons,  when  the  first  matle  an  explosion  and 
burst,  breaking  the  glass  vessel,  and  throwing  the  water  in 
all  directions  hke  radii  from  a  common  centre.  Though 
tlie  mouth  of  the  tube  was  not  confined,  so  that  the  escape 
of  the  flame  was  free,  the  cannon  split  from  the  top  to  the 
bottom,  and  unrolled  itself  like  a  card.  This  powdei*  is  S9 
violent  in  its  eif(.cts  that  in  mv  opinion  it  would  be  danger- 
ous to  try  to  make  any  application  of  it.  If  two  long  trains, 
one  of  gunpowder  and  the  other  of  the  above  mixture,  be 
formed  on  a  table,  and  if  they  be  made  to  coincide  at  one 
extremity  in  order  to  set  fire  to  them  at  the  same  time,  you 
will  be  astonished  to  see  the  one  disappear  like  lightning, 
while  the  other  seems  to  burn  exceedingly  slow. 

PREPARATION  OF  A  FULMINATING  OXALATE  OF  SILVE8, 

Extracted  fmm  a  Letter  of  BrugnatcUi. 

Take  100  grains  of  lapis  infernalis  in  powder,  and  having 
•put  them  into  a  beer  glass  pour  over  them  first  an  ounce  of. 
alcohol,  and  then  as  much  concentrated  nitrous  acid.  The 
mixture  becomes  heated,  enters  into  ebullition,  and  there 
is  visibly  formed  ether,  which  is  changed  into  a  gaseous 
fluid.  The  matter  gradually  becomes  milky  and  opake, 
and  is  filled  with  small  verv  white  flakes :  when  the  \\'hole 
gray  powder  of  the  lapis  infernalis  has  assumed  this  form, 
and  when  the  liquor  has  acquired  consistence,  you  nmst 
immediately  add  distilled  water  to  suspend  the  ebullition, 
and  to  prevent  the  matter  from  being  re-dissolved,  so  that 
nothing  may  be  found  but  the  solution  of  silver.  Then 
collect  the  white  precipitate  on  a  filter,  and  suffer  it  to  dry. 
This  precipitate  is  fulminating  silver ;  a  little  more  than 
half  the  weight  of  the  lapis  infernalis  employed  is  obtained. 
The  detonating  force  of  this  preparation  even  in  a  much 
smaller  quantity  far  surpasses  that  of  I'ulminating  mercury 
prepared  according  to  the  process  of  Mr.  Howard.  It  de- 
tonates in  a  terrible  manner  when  scarcely  touched  with  a 
glass  tube  the  extremity  of  which  has  been  dipped  in  con- 
centrated sulphuric  acid,  or  even  that  of  the  shops.  A  grain 
of  this  fulminating  silver  put  upon  a  burning  coal  made  so 
loud  a  report  that  it  stunned  the  by-standers.    The  same 

effect 
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ciTect  was  produced  by  putting  a  little  of  the  same  prcpara-' 
tion  on  an  electric  pile,  witli  a  piece  of  paper  intcrpojed,  and 
making  a  spark  pass  througli  the  middle  of  it  by  means  of  a 
metaihc  plate  :  the  paper  will  be  either  perforated  or  torn. 

KEW  METHOD  OF  PKP.rAr.ING   FULMINATING  MEKCL'IIY. 

Bij  BnignateUi. 

The  process  described  bv  Mr.  Howard  for  obtaining  ful- 
minating mercury,  which  I  have  several  times  prepared  in 
mv  laboratory,  suggested  to  mc  the  idea  of  preparing  tliis 
biagular  production  by  making  ether  by  nitric  acid  on  mer- 
curial oxides  without  the  application  of  heat,  which  fre- 
quently produces  so  rapid  and  so  spontaneous  an  elferves- 
ccnce  that  it  occasions  the  loss  of  a  great  part  of  the  mate- 
rials.   .J\ly  process  is  as  follows  : 

On  two  gros  of  the  oxidulous  sulphate  of  mercury  called 
iurlltk  mineral  pour  an  ounce  of  pure  alcohol,  and  add  at 
two  difi'erent  times  ten  gros  of  concentrated  and  rutilating 
nitrous  acid.  Tlie  mixture  will  immediately  enter  into  efi'er- 
vescenee,  and  the  alcohol  becomes  etherized  and  is  reduced 
to  vapour.  These  vapours  are  at  first  rare  and  light,  but 
they  gradually  become  more  copious  and  dense :  they  pass 
into  the  receiver,  w  hence  they  issue  in  clouds  and  occupy  the 
lower  parts  of  the  apartment,  ditlusing  themselves  in  the  air 
to  a  great  distance.  I  never  saw  anv  elfervcsccnee  produce 
so  manv  vapours.  The  mercurial  mass  loses  its  yellow  co- 
lour and  becomes  gray.  When  the  matter  has  been  suf- 
fered to  cool,  collect  the  conerete  part  on  a  filter,  and  wash 
and  dry  it,  This  substance  fulminates  like  Howard's  mcr- 
curv,  and  possesses  all  the  other  properties  of  that  prepara- 
tion, 

By  treating  in  the  same  manner  the  other  mercurial  ox- 
ides, I  was  able  to  convert  them  all  into  fulminating  mer- 
cury. 

The  quantity  of  white  vapours  disengaged  durln.g  this 
process,  and  their  singular  gravity,  which  far  surpasses  that 
of  air,  induced  mc  to  make  researches  respecting  their  na- 
ture. For  this  purpose  I  proceeded  in  the  following  man- 
ner : — I  put  into  a  glass  tubulated  retort  two  gras  of  turbitlv 
niineral,  adapted  to  it  a  doul.tle-neeked  retort,  and  to  thii 
latter  a  second  large  tubulaied  receiver.  Having  luted  the 
joinings,  I  poured  over  rhe  mercurial  powder  in  tiie  retort  an 
ounce  of  alcohol,  and  then  a  gros  of  concentrated  nuilating 
nitrous  acid,  closing  exactly  the  tubulature.  An  etVervcs- 
cencc  took  place,  and  the  white  vapours  soon  filled  the 
lower  part  of  the  receivers.     When  the  en'ervescenee  ha4 
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*;ubsicied,  and  the  apparatus  had  cooled,  there  was  found  in 
the  relort  a  mercurial  mass  of  a  very  white  colour  and 
highly  fulminating.  The  receivers  contained  an  ethereous 
oily  liquor,  and  crystals  of  salt,  which  were  carefully  col- 
lected, were  observed  on  their  sides.  They  were  exceed- 
ingly soluble  in  water.  On  examination  I  found  them  to 
be  nitrate  of  mercury. 

The  vapours  disengaged  during  this  operation  are  there- 
fore composed  of  ether  by  nitric  acid  and  nitrous  gas  hold- 
ing in  solution  nitrate  of  mercury.  The  latter  circumstance, 
on  which  the  i^Teat  gravity  of  these  vapours  depends,  is  tmly 
worthy  of  attention.  I  was  not  able  to  ascertain  whether 
there  was  a  concomitant  formation  of  anmionia,  as  Berthoi- 
iet  supposes. 

DISCOVERY    OF    A   DETONATING   OXYGENATED    MURIATE 

OF  LEAD.     By  the  same. 

\  obtained  an  oxygenated  muriate  of  lead  by  saturating 
with  oxNgenated  muriatic  acid  a  solution  of  lead  in  niiric 
acid.  This  solution,  which  was  transparent  and  colourless, 
acquired  by  the  addition  of  oxygen  gas  a  yellow  colour.  I 
reduced  it  to  two-thirds  by  slow  evaporation,  and  left  it  at 
rest.  By  cooling,  it  gave  a  quantity  of  very  small  brilliant 
cubes,  having  a  sweet  and  cool  taste.  These  crystals  at- 
tract humidity  in  humid  air,  and  become  dry  in  dry  air. 
Sulphuric  acid  decomposes  them  with  a  disengagement 
of  simple  muriatic  acid  gas  :  when  struck  with  a  small  bit  of 
phosphorus  they  detonate  violently,  and  are  fused  on  burn- 
ing co.ais. 

If  simple  muriatic  acid  gas  be  made  to  pass  into  a  solu- 
tion of  muriate  of  lead  impregnated  with  a  little  oxygenated 
piuriatic  acid  gas,  the  metal  is  precipitated  under  the  form 
of  very  small  crystals  of  muriate  of  lead  :  on  evaporating 
the  liquid  there  are  obtained  small  needles  of  the  same  salt- 
Crystallization  then  furnishes  the  two  salts  above  men- 
lioned.  Simple  muriate  of  lead  neither  detonates  with 
phosphorus,  nor  fuses  on  burning  coals. 

KEW  ANIMALS. 

A  letter  from  Paris  says  :  ''A  couple  of  living  quadru-r 
peds,  entirely  unknown  to  naturalists,  have  been  sent  home 
'Ly  captain  Baudin,  in  the  NaturaJiste  lately  arrived.  Pro- 
fessor GeofFroi  calls  them  Jascalomes.  They  come  from 
the  western  coast  of  New  Holland ;  their  fur  may  be  of 
some  utility;  and  their  flesh,  in  the  opinion  of  captain 
Jiamclin  and  his  crew,  affords  excellent  food.    The  fusco- 
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loines  are  Interesting  to  naturalists  in  parficulaf  on  a<!Count 
of  the  singularity  of  their  organization.  They  resemble  the 
Biarmat  in  the  form  ot"  the  head ;  the  number,  the  nature, 
and  arrangement  of  their  teeth ;  and  by  the  conformation 
ef  their  fore-feet,  which  they  employ  for  burrowing  in  the 
earth :  but  they  differ  bv  the  existence  of  a  bag  ni>der  the 
belly  of  the  female,  and  by  the  whole  apparatus  of  the  or- 
gans of  generation,  which  are  like  those  of  the  sar'iqi/g  of 
Buifon.  The  hind-feet  also  are  formed  hke  those  of  that 
animal,  the  thumb  being  separated  from  the  otlwir  toes,  and 
destitute  of  claws.  The  tail  is  so  short  that  it  remains  con- 
cealed among  the  ha'r :  the  latter  is  brown;,  tufted^  and  verjf 
Jonir. 

"  The  fascolomes  \n  the  menagerie  are  still  young,  and 
larger  th^n  rabbits.  They  are  remarkably  gentle.  They 
may  be  touched,  and  carried  from  one  place  lo  another, 
without  showing  the  lea-;t  fear,  anger,  or  discontent.  Their 
gait  is  heavy  and  embarrassed :  thev  live  under  the  earth, 
sleep  iii  the  day-time,  and  in  the  night  go  in  quest  of  food  : 
m  general  they  have  little  activity  and  energy :  they  scratch 
theai^clves  like  apes.  They  are  fed  with  bread,  milk,  roots, 
and  all  sorts  of  herbs." 

GALVANISM. 

A  letter  from  Turin,  dated  25th  June,  contains  the  follow- 
ing particulars  : — "  The  experiments  made  by  the  Galvanic 
Committee  of  Turin,  and  by  several  meml>er3  of  the  Aca- 
demy of  Sciences,  hav€  greadv  contribttted  to  the  rapid  pro- 
gress made  by  this  part  of  the  physical  sciences  :  but  what 
ought  to  di-stinguish  tlie  success  of  the  learned  philosophers 
of  which  this  committee  is  composed,  is  the  advantage  with 
which  thev  have  applied  Cjalvainsm  to  tiie  animal  eeeonomy, 
and  the  well-arranged  series  of  experiments  they  have  made 
to  determine  its  inflitence  on  the  diiferent  diseases  with  which 
■man  mav  be  afflicted.  Of  the  various  trials  made  with  great 
Success  by  Rossi,  VassaUi-Kaudi,  and  Giulio,  wc  shall  men- 
tion that  onlv  of  Rossi  with  Galvanic  piles  of  a  new  com- 
position. Animated  by  the  most  ardent  desire  of  rendering 
Gal.vimism  useful  to  sufiering  humanitv,  Rossi  constructed 
disks  with  the  cancerous  tumours  extirpated  from  a  man  in 
the  hospital  of  St.  John.  He  varied  this  apjiaratus  by  cm- 
ploying  these  new  disks  sometimes  without  moistening 
them,  and  sometimes  moistening  them  in  Water  mixed  with 
a  tenth  of  its  volume  of  oxygenated  muriatic  acid.  He 
compared  tKe  results  produced  by  these  two  different  piles 
■with  those  obtained  by  ilieaus  of  the  common  pile,  and  by 
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a  fourth  and  fifth  pile  composed  one  of  disks  of  flesh  suf- 
fered to  putrefy  in  the  sun  for  fifteen  days,  and  the  other 
formed  of  disk's  of  the  same  substance  moistened  in  oxyge- 
nated muriatic  acid  mixed  with  nine  parts  of  distilled  water. 
The  results  of  these  experiments,  by  demonstrating  more 
and  more  that  the  Galvanic  fluid,  drawn  from  the  different 
substances  which  compose  the  pile,  has  the  power  of  carry- 
ing with  it,  in  its  ciiculation,  diBerent  matters  analogous  to 
the  respective  bodies  through  which  it.  passes,  liave  uiduced 
Uossi,  Vassalli-pandi,  and  Giulio,  to  conclude, 

Istly,  That  Galvanism,  though  arising  from  electricity, 
which,  as  w'c  may  say,  is  its  basis,  is  not  simple  electricity, 
but  electricity  so  modified,  that  its  effects  are  in  no  manner 
similar  to  those  of  electricity  properly  so  called. 

sdly,  That  the  oxygenated  muriatic  acid  combined  with 
distilled  water,  in  proportions  always  determined  by  the  ditie- 
rent  cases  in  which  it  is  employed,  may  be  used  with  the 
greatest  advantage  in  the  cure  of  various  maladies'. 

The  latter  discovery  made  by  C.  Rossi  has  been  applied  by 
him  with  the  completest  success.  He  has  employed  oxyge- 
nated muriatic  acid  externally  in  the  manner  above  mentioned 
for  the  cure  of  very  extensive  gangrenous  ulcers.  The  effects 
©f  this  new  remedy  have  been  exceedingly  great,  both  in  the 
hospital  of  Moncalieri,  where  several  mdividual.^,  treated 
without  success  by  the  connnon  means  for  several  moiiths, 
were  entirely  cured  by  this  niethod ;  and  in  the  hospital  of 
|St.  John,  u'here  the  effects  were  so  speedy,  that  in  the  course 
of  twenty-four  hours  ganiycnous  ulcers  of  the  legs  were  re- 
duced to  the  state  of  sunplc  ulcers. 

ELECTRICITY. 

Vassalii-Eandl  has  confirmed,  by  a  series  of  experiments 
publicly  repeated  before  Lelievrc  the  celebrated  mineralogist, 
jnembeV  of  the  National  institute  of  France,  what  he  had 
proved  in  the  year  Ijyo, 

Istly,  That  metals  and  their  oxides,  thrown  on  his  elec- 
trometer, bring  thither  a  contrary^  kind  of  electricity  :  "the 
metal  potitive  electricity,  and  its  oxide  negative. 

2dly,  That  the  electric  fluid  does  not  aftect  the  fluid  of  the 
Voltaic  pile,  the  action  of  vv'hich  is  not  altered  by  the  union 
of  positive  electricity  to  the  negative  of  the  pile,  nor  by  an- 
other combination  of  electric  and  Galvanic  conductors...  It 
is  from  these  and  other  experiments  of  the  same  laiid  that 
he  has  deduced  the  theory  of  Galvanism  and  its  eftcGts,  which 
he  explained  in  the  last  sitting  of  his  public  experiments  at 
the  Athenaeum  of  Turin. 

■  JEXPE- 
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EXPEDITION  OF  CAPTAIN  BAUDIN. 

Copy  of  a  Letter  addressed  to  C.  Gregoire,  Memlcr  of  the 
French  Senate, 

Straits  of  Ti'.sle,  Kini^'s  Ishnd, 
N  V.  27^1,  1802 

You  have  certainly  heard  the  result  of  the  expedition  of 
captain  Eauciin  s-nce  our  dcpai lute  from  France.  You  must 
tave  seen  that,  after  stayiiig  forty  days  at  the  Isle  of  France, 
xse  proceeded  to  the  coast  of  New  Holland,  which  we  ex- 
plored from  Cape  Lewin  to  the  Bay  of  Seals.  All  this  sandy 
coast,  nearly  destitute  of  fresh  water,  is  almost  uninhabited. 
The  few  inhabitants  who  reside  on  it  are  still  as  savage  as 
m  the  time  of  Dampierre.  Being  nearer  to  the  state  of  na- 
ture than  any  other  people,  they  are  almost  as  fierce,  and 
possess  no  art  except  that  of  sharpening  sticks  io  defend 
tliemselves  from  their  enemies,  or  to  procure  those  provi- 
sions with  w  hich  they  can  be  supplied  cither  by  hunting  or 
fishing. 

On  quitting  this  coast  we  proceeded  to  Timor,  one  of 'the 
islands  to  the  south  of  the  Moluccas,  where  we  found  a  mild 
and  lively  people  in  a  state  of  dcmi-civilization.  The 
inhabitants  of  the  coast  liave  become  hospitable  towards 
strangers  by  their  commerce  with  the  Dutch  ;.  but  those  who 
reside  in  the  interior,  to  whom  an  European  visage  is  still 
unknown,  behave  with  cruelty  towards  those  v/ho  venture 
to  penetrate  into  their  couiitry. 

From  TiiTior  \\  c  directed  our  course  to  Van  Diemen's 
Lan<l.  This  island  is  inhabited  by  people  of  a  dirterent  race 
from  those  of  New  Holland.  The  latter  have  long  hair 
like  the  Asiatics, thou;,h  their  skin  is  ar  black  as  that  of  the 
African  nct^roes,  while  the  f;>rmer  have  woolly  curled  hair 
like  the  inhabitants  of  Congo.  The  difference  between 
tliem  is  shown  by  other  characters  also  :  the  former,  habi- 
tuated to  see  European  vessels  from  time  to  time  on  their 
coasts,  are  less  savage  than  the;  other  tribes  of  these  coun- 
tries. 

From  Van  Diemen's  Land  we  proceeded  to  Port  .larkson. 
This  infant  colony  is  the  lirst  the  inhabitants  of  which  have 
no  cause  of  complaint  against  the  Europeans.  Here  they 
are  treated  with  e\ery  kind  of  attention,  but  they  have  always 
rejected  civilization  :  though  tiiey  have  lived  for  fifteen 
years  with  the  English  they  have  not  yet  adopted  any  of 
their  customs.  Cloth  s  are  still  to  them  a  superfluity  :  they 
sometimes,  though  seldom,  wear  any  thing  to  defend  them 
from  the  a)ld,  but  never  to  conceal  their  nudity.  Their  • 
language  aloac  ha$  undergone  some  changes, 
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The  Englishj  in  the  course  of  the  fifteen  year.-;  they  have 
been  settled  here,  have  carried  cultivation  to  a  very  advanced 
State.  The  antient  forests  have  disappeared,  and  nothing  is 
seen  but  fields  of  wheat,  v.hieh  are  remarkably  productive. 
Wc  ha\'e  found  here  towns  and  villages  where  every  Euro- 
pean article,  and  even  superfluities,  are  to  be  had  in  abun- 
dance. The  population  amounts  to  nearly  SOOO,  without 
any  slaves.  1  have  sent  you  a  specimen  of  the  wool  of  the 
sheep  -of  this  country.  They  came  originally  from  Peru, 
I'araguai,  the  Cape  of  Good  Hope,  and  Bengal.'  -Tliey  have 
already  improved  in  a  singular  manner,  and  still  promise 
more.  Those  of  Bengal,  which  were  clothed  only  witli 
hair,  have  already  produced  young  ones  covered  with  rich 
fleeces.  A  residence  of  five  months  enabled  me  to  traverse 
the  whole  country.  We  have  just  left  it  in  order  to  explore 
tliose  parts  of  New  Holland  which  we  have  not  3'et  visited. 
The  connnodore  has  sent  the  Natural>dfeha.ck  to  France  ladeu 
with  the  collections  we  have  made.'  I  have  left  that  vessel 
to  go  on  board  the  Geographe,  and  to  supply  the  place  of 
my  friend  Depueh,  who  returns  to  France  on  account  of  his 
health. 

Bailly,  Mineralogist, 

FinE-EALL. 

On  the  4th  instant  (July)  a  ball  of  fire  struck  the  White 
Bull,  public-house,  kept  by  John  Hubbard,  at  East  Norton. 
'the  chimney  was  thrown  down  by  it,  the  roof  in  part  torn 
off,  the  windov\-s  shattered  to  atoms,  and  the  dairy,  "pantry, 
8cc.  converted  into  a  heap  of  rubbish.'  It  appeared  like  a 
luminous  ball  of  considerable  magnitude  ;  and,  on  coming 
in  contact  with  the  house,  exploded  with  a  great  noise  and 
a  very  oppressive  sulphureous  smell.  Some  fragments  of 
this  ball  were  found  near  the  spot,  and  subjected  to  che- 
mical analysis  by  a  gentleman,  in  the  neighbourhood,  who 
found  them  to  consist  of  the  same  ingredients  as  those  stones 
of  similar  origin  analysed  by  Mr.  Howard  and  other  che- 
mists, and  nearly  in  the  same  proportions.  The  surface  of 
these  stones  is  of  a  dark  colour,  and  varnished  as  if  by  fu- 
sion. From  some  indentures  on  tiie  surface  it  appears  pro- 
bable that  the  ball  was  soft  when  it  descended^  and  it  was 
obviously  in  a  state  of  ignition,  as  the  grass,  &;c.  is  burnt 
up  where  the  fragments  fell.  Its  motion  while  in  the  air 
v/as  very  rapid,  and  apparently  parallel  to  the  horizon." 

SINGULAR 
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SINGULAR  CAVERX. 

A  sin^lar  cavern  has  latelj'  been  discovered  two  league* 
from  Nizza,  in  the  district  of  Falcion.  It  has  a  narrow 
entrance,  and  the  interior  divisions,  which  have  not  yet 
been  sufficiently  explored,  contain  natural  temples  sup- 
ported by  columns  formed  by  crystallizations.  Some  of 
these  columns  are  so  large  that  400  persons  cannot  encom- 
pass them.  On  account  of  the  great  reflection,  very  little 
hght  is  required  to  illuminate  this  cavern. 

ASTRONOMY. 

Tlie  astronomers  Delalande  junior  and  Burckhardt  observe 
with  great  assiduity  the  planet  discovered  by  Dr.  Oibers  on 
the  28th  of  March  1802.  Its  longitude  on  the  1st  of  July  at 
11^45'  was  9  signs  7*^  14'  25",  and  its  latitude  46°  23'  1 S''. 
Burckhardt  has  thence  deduced  its  revolution  to  be  1682 
days,  or  four  years  seven  months  and  twelve  days;  which  is 
a  day  less  thati  what  was  found  some  months  ago,  as  may  be 
seen  in  my  Bihliograpkie  Astronomiquc ]\Mt  published;  but 
at  present  there  is  scarcely  an  uncertainty  of  a  few  hours.  He 
is  employed  in  calculating  the  derangements  it  must  expe- 
rience from  the  attraction  of  Jupiter,  and  v/hich  are  very 
complex ;  but  he  has  presented  to  the  Institute  a  learned 
memoir  which  leads  to  this  research. 

Jerome  Delalande. 

Table  of  the  geocentric  motions  of  the  two  new  planet^ 
for  the  month  of  /Vujv.ust : 
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XXX II.  yiaf(riat.<!  towards  a  more  intimate  Kf/02cled^e  of 
Natii'e  Molt/bdena,  contauiing  a  venj  advantageous  Me- 
thod of  extracting  Mohjhdic  Acid  from  that  Sidphuref, 
By  C.  F.  BucHOLZ*. 

After  the  repeated  labours  of  a  great  manv  chemists, 
such  as  Ouist,  Scheele,  Bergman,  Heycr,  Ilsemann,  Pelle- 
tier,  Richter,  8cc.  on  sulpliuret  of  molybdena,  both  in  re- 
gard to  a  better  method  of  extracting  mol\  bdic  acid  from 
that  njineral,  and  in  regard  to  the  phenomena  it  exhibits 
with  other  bodies,  one  might  behcve  that  no  further  re- 
searches remain  to  be  made  on  this  subject.  But  by  re- 
flecting properly  on  what  has  been  done,  we  shall  soon  be 
convinced  of  the  contrary.  As  my  principal  object  in  this 
memoir  is  to  make  know  n  a  more  advantageous  method  of 
preparing  molybdic  acid,  it  will  be  requisite,  to  justify  the 
necessity  of  such  a  method,  to  recapitulate  the  old  and  new 
processes,  in  order  to  show  their  defects,  and  to  compare 
them  afterwards  with  mine. 

The  first  process  for  extracting  molybdic  acid  from  mo- 
lybdena consists  in  separating  the  sulphur  from  the  molyb- 
dena by  a  strong  heat,  and  converting  the  remaining  metal 
into  acid  bv  continuing  to  heat  it  in  the  air.  The  vapours 
of  the  molybdic  acid  are  received  in  a  proper  vessel,  where 
they  arc  condensed  under  the  form  of  yellowish  white 
scales,  which  are  alone  considered  to  be  molybdic  ac;d. 
As  these  scales  are  formed  yery  slowly  and  in  small  quan- 
tity, and  as  the  volatility  of  the  molybdic  acid  in  a  mode- 
rately strong  heat  on  the  one  hand,  and  on  the  other  ihe 
property  of  the  same  acid  of  fusmg  in  a  very  strong  heat, 
and  of  penetrating,  during  its  fusion,  the  matter  of  the  cru- 
cible, render  it  impossible  to  obtain  in  this  manner  a  certain 
quantity  of  acid,  this  method  cannot  in  any  point  of  view 
be  considered  as  advantageous  or  even  practicable :  we  shall 
therefore  [uocecd  to  examine  the  second  method. 

The  second  process,  which  like  the  first  belongs  to 
Scheele,  consists  in  distillins;  oft'  at  different  times  nitric 
acid  of  a  moderate  strength  trom  molybdena  until  the  sul- 
phur and  the  metal  arc  both  converted  into  acid.  This  ope- 
ration requires  from  20  to  24  parts  of  nitric  acid  for  one 
part  of  sulphuret  of  molybdena,  and  it  leaves  with  the  mo- 
lybdic acid  the  iron  and  earths  which  the  purest  molybdena 
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alwavs  contains  in  greater  or  less  quantity.  This  process, 
which  vva^  considered  as  the  only  one  proper  for.  obt^iiii^g 
pure  molybdic  acid,  besides  its  not  answering  the  proposed 
end,  id  too  expensive  to  be  followed,  and  therefore  another 
more  oeeonomieal  and  more  proper  tor  obi  fining  an  acird 
tree  from  foreign  mixture  is  desirable  to  be  substituted  in 
its  stead. 

The  tliird  process  consists  in  distilling  the  sulphurated 
molvbdeua  with  arsenic  acid,  and  in  expelling  bv  volatihza- 
tion  the  oxide  and  sulphuret  of  arsenic  which  are  formed.  ■ 
This  method  also  is  so  expensive  and  so  dangerous  that  we 
shall  not  enter  into  any  further  discussion  of  it. 

The  fourth  process,  which  belongs  also  to  Scheele',  is 
that  which  furuisl)es  the  acid  in  the  speediest  manner;  but 
!t  does  not  furnish  it  pure.  It  consists  in  causing  the  mo- 
Ivbdena  to  deflagrate  with  nitrate  of  ])otash  in  proportions 
respecting  which  authors  vary.  Scheele  *  took  four  parts 
of  nitrate  to  one  of  sulphuret  of  molybdena;  Lampadiusf 
recommends  six  parts  of  nitrate  to  one  of  molybdena,  and 
Fourcrov  X  three  parts  of  nitrate  to  one  of  molybdena. 

The  sulphur  and  the  metal  arc  here  converted  into  acids, 
and  in  that  state  combine  with  the  potash.  A  portion  of 
the  nitrate  remains  undecomposed,  and  there  is  formed  at 
the  same  time  dcoxygenated  nitrate :  the  remaining  mass  is 
dissolved  in  warm  water;  and  the  molybdate  of  potash,  still 
mixed  with  its  other  salts,  is  decomposed  (or  this  may  be 
done  after  it  has  been  separated  by  crystallization)  by  means 
of  the  nitric,  nuiriatic,  or  sulphuric  acids.  The  molvbdic 
acid,  when  the  solution  is  not  too  dilute,  separates  under 
the  concrete  form  :  this  precipitate  is  not  pure  molybdic 
acid,  but,  as  Scheele  before  announced,  molybdic  acid  hold- 
ing;; potash,  or,  according  to  Fourcroy,  acidulous  molybdate 
of  that  alkali. 

This  acidulous  molybdate  is  much  more  soluble  in  water' 
than  pure  molybdic  acid,  which  for  its  solution  requires  500 
parts  of  that  liquid,  wiiereas  acidulous  molvbdate  dissolves 
m  three  or  f  jur  parts  of  water.  The  latter  fuses  in  the  fire 
sooner  than  the  acid,  and  more  readily  corrodes' the  crnci-. 
ble.  After  cooling,  it  is  of  a  beautiful  yellow  colour:  the 
acid,  on  the  contrary,  exhibits  a  radiant  mass  of  a  whitisU' 
gray  colour,  having  a  slight  metallic  brilliancy.  The  acidu- 
Imis  molybd:\te  does  not  sufier  itself  to  be  sublimated; 
whereas  the  pure  acid  is  vaporized  by  heal,  and  deposits  it- 

'■•  Opuscjla  I'hvsica  tt  Cliemica.  torn.  i.  p.  zoz, 
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self,  on  cold  bodies  presented  to  it,  under  the  form  of  nee- 
dles and  yellow  scales.  It  appears  that  acidulous  mo1yb'd*ate 
has  often  been  employed  for  pure  molybdic  acid.  Thu^ 
Lampadius  gives  reason  to  believe  that  the  acid  which  he 
prepared  bv  the  above  process  was  not  pure  acid  but  acidu- 
lous molvbdate.  He  recommends  decomposing  the  mass 
which  remains  after  deflagration  by  muriatic  acid  in  excess. 
It  will  be  seen  bv  the  following  experiments  that  the  mo- 
lybdic acid  cannot  be  entirely  freed  from  the  potash.  To 
remove  this  obstacle  to  the  preparation  of  pure  molybdic 
acid,  Scheele  reconnnends  dissolving  the  precipitate  ob- 
tained in  the  smallest  quantity  of  water  possible,  and  boil- 
ing it  for  some  minutes  with  a  new  quantity  of  nitric  acid. 

When  the  alkali  has  been  thus  separated,  the  molybdic 
acid  is  supposed  to  deposit  itself  in  verv  small  cr}'stal3.  It 
appears  to  me  confirmed  that  in  this  manner  there  is  sepa- 
rated a  little  pure  acid ;  but  the  very  large  part  of  the  acid 
which  remains  dissolved  with  the  acid  added  in  excess  is 
obtained  separately  with  verj'  great  difficulty;  and  when 
enough  of  acid  is  not  added,  a  mixture  of  pure  acid  and  acid 
holding  alkali  is  obtained.  As  this  fourth  process  appeared 
to  me  far  preferable  to  the  rest,  being  much  shorter  and 
more  ceconomical,  I  wished  to  try  whether  it  was  not  pos- 
sible still  to  improve  it,  and  to  render  it  common  in  thi 
preparation  of  the  molybdic  acid. 

As  the  proportion  of  nitre,  even  in  the  process  of  Four- 
croy,  appeared  to  mo.  still  too  great,  I  was  desirous  to  exa- 
mine whether  something  might  not  be  saved  in  this  point 
of  view. 

Experiment  I. 

I  heated  to  redness  in  a  Hessian  crucible  six  gros  of  salt-> 
petre,  and  projected  on  it,  in  parts,  pure  sulphurated  molyb- 
dena  pulverized.  After  I  had  added  two  gros  and  twenty 
grains  of  this  mineral,  the  deflagration  was  still  very  brisk. 
I  maintained  the  matter  in  fusion  for  some  minutes  longer, 
after  which  I  dissolved  the  mass  in  water.  The  ?clutiou 
w'as  complete,  a  few  grains  of  oxide  of  iron  and  of  siLx  ex- 
cepted. On  proceeding  to  the  crystallization  of  the  salts 
contained  in  this  mass,  I  obtained  some  small  crystals  of 
undecomposed  nitre. 

Experiment  II. 

According  to  the  indication  furnished  by  the  precedin* 
experiment,  I  took  two  pounds  three  quarters  of  purified 
nitre,  which  I  brought  to  red  fusion,  and  gradually  pro- 
jected on  it  a  pound  of  pulverized  sulphuret  of  molybdcaa. 
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\Vhcn  tlie  whole  quantity  of  niolybdtna  was  introduced,  a 
ven,'  biisk  deflagration  took  place.  I  dissolved  the  saline 
mass  in  distilled  water*  The  whole  dissolved  except  about 
ten  gros,  which  were  oxide  ot  iron  and  silex.  The  ley  fur- 
nished bv  cr^'stallization  a  little  undecomposcd  saltpetre, 
nitrite  of  potash,  and  siaso-nitrous  sulphates  and  inolyb- 
dates  of  potash,  or  holding  nitrous  gas. 

These  experiments  prove  that  ^2\  parts  of  nitre  are  suffi- 
cient to  deprive  of  its  sulphur  one  part  of  sulphurated  nio- 
Ivbdena,  and  to  oxv^enate  the  metal*  This  quantity  might 
even  be  diminished,  were  it  not  to  be  apprehended  that  the 
small  portion  of  undecomposcd  sulphur  which  is  found  in 
the  mass  towards  the  end  of  the  operation  \\  ould  with  diffi- 
culty be  attacked  by  too  small  a  quantity  of  nitrcr. 

Tq  find  the  means  of  separating  the  molybdic  acid  from 
the  acidulous  molybdate  of  potash  thus  obtained,  I  made 
the  following  experiments. 

Expcr'imt'vf  III. 

To  a  portion  of  the  above  solution  I  added  sulphuric  acid 
till  nothing  more  was  precipitated  and  the  mixture  had  ac- 
quired a  strongly  acid  taste,  after  which  it  was  digested  cold 
for  two  hours.  The  precipitate  obtained  was  washed  several 
times  with  distilled  water,  and  it  was  heated  with  twenty 
parts  of  the  same  water.    The  whole  of  it  readily  dissolvetl, 

To  this  solution  T  added  nitric  acid  until  there  was  a  con- 
siderable excess.  No  precipitate  was  formed.  I  evapo- 
rated the  liquor  to  dryness.  The  residuum  contained  no 
crystallized  part,  had  no  taste  of  saltpetre,  and  did  not  de- 
flagrate when  thrown  on  burning  coals.  This  residuum, 
which  was  yellow,  easily  fused  in  an  ignited  crucible  with- 
out being  evaporated  by  a  stn^ig  heat.  After  cooling,  it 
was  found  to  liave  assumed  a  yellower  colour.  This  ex- 
periment evidently  proves  that  acidulous  molybdate  of  pot- 
ash is  not  dccom])osed  either  by  sulphuric  acid  assisted  bv 
a  digesting  heat,  or  bv  nitric  acid  ;  for  the  precipit;iie  ob- 
tained  was  exceedingly  soluble,  and  was  not  volatile  at  a 
white  heat. 

As  I  had  evaporated  the  solution  of  molvbdatc  conj(;intIy 
T.-ith  nitric  acid,  it  was  possible  that  the  nitrate  of  potash  . 
formed  in  the  first  instance  might  afterwards  be  decomposed 
bv  the  molybdic  acid  separated.     I  therefore  resolved  to  re- 
j^^ai  the  same  operation  with  nitric  acid. 

Rxperimoit   W . 

I  decomposed  a  part  of  the  above  solution  of  aclJulou* 

molvbdale* 
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molybdate,  adding  an  excels  of  nitric  acid.  A  large  portion 
of  the  precipitate  was  redissolved.  After  some  hours  di- 
gestion 1  tried  the  nature  of  the  precipitate,  after  having 
collected  and  washed  it  on  a  tilter.  On  putting  a  little 
of  the  precipitate,  still  moist,  into  a  Hessian  crucible,  and 
exposing  it  to  heat,  it  resolved  itself  into  a  transparent  li- 
quor. When  the  whole  moisture  was  dissipated,  and  the 
crucible  had  begun  to  be  red,  the  matter  entered  into  fu- 
sion ;  but  only  a  verv  weak  volatilization  was  observed  by  an 
increase  of  heat.  The  fused  mass  was  of  a  yellowish  gray 
colour.  A  great  part  of  it  had  passed  through  the  crucible. 
It  resulted  from  these  phjenomena,  compared  with  those 
which  the  free  acid  exhibited  with  water  and  in  the  fire, 
that  the  precipitate  obtained  in  this  experiment  was  a  mix- 
ture of  free  molybdic  acid  and  acidulous  molybdate  of  pot- 
ash. 

After  this  imperfect  success  I  resolved  to  try  the  muri- 
atic acid  to  decompose  acidulous  molybdate  of  potash. 

Experiment  V. 

I  decomposed  the  above-mentioned  solution  by  means 
of  muriatic  acid.  An  abundant  precipitate  was  formed.  I 
added  a  strong  excess  of  acid,  which  dissolved  a  remarkable 
quantity  of  the  precipitate.  I  digested  the  mixture  for  some 
hours  in  a  warm  place,  which  completed  the  solution  of  al- 
most the  whole  it.  After  cooling,  there  was  formed  in  the 
liquor  a  considerable  number  of  very  small  crystals.  1  tried 
these  crystals,  and  found  that  they  were  almost  entirely  so- 
luble in  three  or  four  parts  of  warm  water;  that  they  rea- 
dily fused  in  an  ignited  crucible  wlihout  emitting  much  va- 
pour; that  they  penetrated  the  matter  of  the  crucible;  and 
that  after  cooling  they  had  a  grayish  vellow  colour.  I 
thence  concluded  that  the  precipitate  obtained  by  the  mu- 
riatic acid  contained  scarcely  any  free  acid,  but  was  almost 
entirely  composed  of  acidulous  molybdate.  I  then  evapo- 
rated to  one-half,  in  a  moderate  heat,  the  solution  which 
still  contained  molybdic  acid.  During  the  evaporation,  but 
in  particular  after  cooling,  there  was  separated  a  quantity 
of  small  yellowish  white  crystals  :  there,  however,  remained 
in  the  solution  a  still  greater  quantity  of  molybdic  acid,  as 
V,  .s  indicated  by  its  acid  taste  and  the  trials  to  which  It  was 
?uitjecied.  The  crystals  obtained  exhibited  the  same  phaeno-r 
jnrna  with  water,  and  in  the  tire,  as  pure  molybdic  acid, 

These  experiments  did  not  furnish  a  method  of  preparing, 
with  safety  and  advantage,  pure  molybdic  acid,  and  of  ob- 
taining the  whole  quantity  contained  in  the  sulphurated 
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molybdena;  or  thpre  was  formed  acidulous  molybdate  of 
potash  which  was  not  decomposed ;  or  only  a  little  niolvb- 
dic  acid  was  separated  ;  or  there  remained  in  the  liquid  too 
large  a  quantity  of  acid,  which  could  be  separated  only  in- 
completely and  with  difficulty.  In  this  unfa\ourable  state 
of  things  I  thought  of  several  means  for  decomposing  the 
molybdate  by  the  help  of  double  affinities,  but  1  was  not 
able  by  any  of  the  known  means  to  separate  the  acid  com- 
pletely from  the  alkali.  I  therefore  resolved  to  recur  to  the 
old  method,  which  consists  in  oxygenating  the  sulphuret  by 
nitric  acid,  taking  care  to  correct  the  process  by  separating 
the  greater  part  of  the  sulphur  by  calcination.  By  this  pre- 
liminary separation  of  the  sulphur  a  great  quantity  of  the 
acid  is  saved,  and  the  labour  is  considerably  shortened. 
I  consequently  proceeded  to  calcination  in  tiie  following 
manner, 

Experhnent  VI. 

Five  ounces  and  a  half  of  sulphuret  of  molybdena  in  fine 
powder,  and  which  were  perfectly  pure,  a fe\\' small  particles 
of  quartz  and  oxide  of  iron  excepted,  were  introduced  into 
a  large  Hessian  crucible,  which,  tor  the  greater  conveni- 
ence, was  placed  obliquely  in  a  furnace  and  surrounded  by 
charcoal.  When  the  matter  was  red  it  was  stirred  mces- 
santly,  and  in  turns,  by  me  and  my  friend  M.  Haberle,  to 
whom  I  was  indebted  for  the  molvbdcna  employed  in  these 
different  experiments.  During  the  first  hour,  and  before 
the  greater  part  of  the  sulphur  was  dissipated,  the  matter 
retained  its  lightness  :  it  then  united  into  a  mass,  and  its 
black  colour  passed  successively  to  gray,  reddish  gray,  and 
then  to  whitish  gray. 

When  the  whole  sulphur  was  driven  off,  which  rc(|uired  two 
hours,  the  mass  by  an  increase  of  heat  coagulated  more  and 
more,  and  even  began  to  fuse  at  the  bottom  of  the  crucible, 
and  it  appeared  by  the  vapour  which  rose  that  the  molybdena 
was  volatilizing,  Having  maintained  a  moderate  fire  for  half 
an  hour,  1  look  the  crucible  from  the  fire  and  examined  the- 
Tj latter.  It  had  a  whitish  grav  colour,  exhibited  here  and 
there  splendour  and  a  crystalline  form,  and  weighed  a  little 
jnore  than  tour  ounces  ;  which  approaches  nearer  to  the  0*23 
of  sulphur  which  Lampadius  said  he  found  in  molybdena 
than  the  proportion  of  Kirwan,  which  is  0*35.  The  sen- 
sible metallic  taste  of  the  calcined  matter,  its  brilliant  and 
crystalline  aspect,  and  the  experiments  made  by  Ilsemaun* 
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Snd  Heyer*,  in  which  calcined  molybdcna  exhibited  the 
phenomena  of  an  acid,  made  me  suspect  that  this  niolyb- 
dena  might  be  molybdic  acid  hke  that  subhmated.  In  this 
case  the  nitric  acid  might  have  been  spared ;  which  would 
have  rendered  the  process  still  shorter  and  more  oecono- 
niiral. 

To  clear  up  my  douijts  in  this  respect  I  made  the  follow- 
ing preliuiinary  experiments. 

Experiment  VI  I. 

I  reduced  to  fine  powder  some  grains  of  calcined  molyb- 
dena^  poured  over  it  a  gros  of  water,  and  heated  it  above  a 
lamp.  I  then  instilled. into  it  some  drops  of  a  solution  of 
carbonate  of  soda, :  on  each  new  instillation  a  strong!;  effer- 
vescence took  place,  and  a  great  part  of  the  matter  was  dis- 
solved. For  the  moment  this  result  was  sufficient  to  en- 
able me  to  conclude  from  it  the  acid  nature  of  the  calcined 
molybdcna.  The  solution  was  filtered,  and  decomposed  by 
nitric  acid.  There  was  formed  a  precipitate  of  molybdic 
2Cid,  which  placed  it  beyond  a  doubt  that  there  was  formed 
a  combination  of  this  acid  with  soda. 

Experiment  VHI. 

I  pulverized  some  grains  of  calcined  molybdcna,  and 
boiled  them  for  some  minutes  with  an  ounce  of  water.  The 
taste  of  the  liquor,  which  was  sensibly  acid  and  metallicy  as 
well  as  the  red  colour  it  communicated  to  turnsole  paper, 
again  proved  the  nature  of  the  acid  of  calcined  molybdena. 

It  gave  me  great  satisfaction  to  have  found  so  sliort  and 
eo  oeconomical  a  method  of  obtaining  molvbdic  acid.  T  can- 
not help  wondering,  as  the  experuneuts  of  vScheele,  IJever, 
and  Ilsemanu,  have  been  so  long  known,  that  chemists  have 
not  followed  this  method  indicated  to  us  bv  the  nature  of 
calcined  molybdcna,  and  to  which  they  had  so  nearly  ap- 
proached.  In  order  to  ascertain  more  fuUv  whether  cal- 
cined molybdena  is  pure  molybdic  acid,  and  to  determine 
the  means  of  separatmg  from  it  the  heterogeneous  sub- 
stances with  which  it  mi(;ht  be  still  combined  or  mixed,  I 
made  the  following  experiments. 

Experiment  IX, 

As  the  molybdic  acid  has  the  property  of  cornbinlnor 
easily  with  a  portion  of  potash,  and  of  retaining  that  has  j, 
if  not  entirely,  at  least  in  a  great  part,  against  the  action  of 
all  acids,  this  salt  could  not  be  of  any  use  for  purifying  that 

*  Creil's  Cucmlsche  Ann-iU-n,' vof.  li.  p.  26  and  125. 
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acid.  The  alkaline  earths,  and  earths  which  with  the  mo-^ 
lybdic  acid  form  salts  difticult  of  solution,  could  not  answer 
my  purpose  to  separate  the  acid  from  the  insoluble  sub- 
stances with  which  they  are  mixed.  It  remained  to  try 
soda  and  ammonia,  which  I  found  to  be  both  equally  pro- 
per und'.  r  circumstances  peculiar  to  each  of  th'.m,  ior  ac-_ 
cumplishing  the  proposed  end. 

Experiment  X. 

I  boiled  two  grot  of  calcined  molybdena  with  eight  ounces 
of  water,  and  mstilled  into  the  solution  a  ley  of  carbonate  of 
soda  until  no  more  effervescence  took  place.  An  excess  of 
alkali  was  added,  and  the  matter  was  lett  to  boil  for  half  an 
hour:  it  was  then  filtered,  and  the  concrete  matter  which 
remained  on  the  filter  was  edulcorated.  The  different  li- 
quors were  evaporated  to  two  ounces,  and  nitric  acid  to 
excess  was  instilled  into  the  warm  liquid.  During  the  in- 
stillation of  the  nitric  acid  a  ciystalline  white  powder  was 
deposited,  and  after  cooling  there  were  formed  in  the  liquor 
crystals  of  a  certain  size.  A  new  quantity  w  as  obtained  by 
evaporation.  The  different  salts  were  washed  and  dried. 
The  residuum  on  the  filter,  after  being  washed  and  dried, 
weighed  thirty  grains,  and  had  the  reddish  colour  of  oxide 
of  iron. 

Experiment  XI. 

The  preceding  experiment  was  repeated,  with  this  differ- 
ence :  the  liquor,  after  the  effervescence  had  ceased,  was 
boiled  for  half  an  hour  longer.  The  matter,  after  being  re- 
duced to  two  ounces,  and  filtered,  was  suffered  to  cool  be- 
fore the  nitric  acid  was  added.  The  addition  of  this  acid 
caused  to  be  precipitated  a  larger  (p'.antitv  of  the  white  pow- 
der, which  had  a  more  crystalline  aspect,  and  which  after 
edujcoration  and  desiccation  had  the  splendour  of  mother- 
of-pearl..  As  I  did  not  add  so  much  acid  in  this  experi- 
ment as  in  the  former,  the  liquor  was  less  charged  with 
molybdic  acid.  The  residuum,  when  washed  and  dried, 
weighed  also  thirty  grains. 

As  I  suspected  that  this  residuum  might  contain  a  por- 
tion ot  molybdic  acid  less  soluble  than  the  preceding,  I  tried 
to  extract  thjs  acid  by  boiling  the  residuum  with  nitnc  acid, 
With  this  view  I  made  the  following  experiment. 

Experiment  XII. 

The  thirty  grains  of  the  residuum  of  the  two  last  experi- 
ments were  boiled  w  itli  an  ounce  of  nitric  acid  of  the  spe- 
cific gravity  1-250  and  half  an  ounce  of  water,  until  the 
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T-'hoIe  moisture  \va>  dissipated.  During  the  evaporation  I 
observed  no  disengagement  of  nitrous  gas,  troni  which  I 
could  conekide  that  there  was  in  the  residuun)  a  little  njo- 
lybdena  not  yet  aeidiiied.  I  then  boiled  the  residuum  fox 
half  an  hour  with  a  ley  of  carbonate  of  soda,  alter  whicii 
tiiere  was  added  to  the  solution  nitric  acid  to  decompose  it; 
but  I  observed  no  precipitation  of  molvbdic  acid,  thoiicli  .an 
excess  of  nitric  acid  had  been  addi^d.  The  SDiution  had  onl^ 
a  UKtallic  acid  taste.  On  exnnining  the  residuum  more 
closely,  it  was  found  to  be  eoniposed  of  alumine,  oxide  of 
iron,  and  a  few-  fr.^gmcnt^^  of  silo:,  which,  if  I  except  the 
oxide  of  iron  contained  in  the  sulphurated  molybdeaa,  arose 
in  part  from  the  molybdena  and  partly  from  tlie  crucible. 

Experiment  XIII, 

The  white  precipitates  of  experiments  X.  and  XI.  were 
put  into  an  ignited  crucible,  liy  an  mciease  of  heat  the^r 
tirst  entered  into  fusion,  and  were  then  voiaiilized  and  con- 
densed, partly  under  the  pulverulent  form  and  partly  under 
the  crystalline.  By  continuing  the  fusion  the  matter  pene- 
trated through  the  crucible.  The  fused  matter  was  vers-  \\~ 
quid,  and  on  coohng  it  formed  itgelf  into  a  crvstalline  ra- 
diant mass  of  a  whitisli  gray  colour  havin;:;  a  slight  metallic 
splendour.  In  other  respects  it  exhibited  the  same  phaejio- 
iiiena  as  pure  molvbdic  acid, 

This  last  method  furnishes  a  very  short  and  neconomica! 
method  of  obtaining  molybdic  acid.  Tliere  can  be  no  doubt 
that  if  the  molybdena  had  been  ciitirely  free  from  matrix 
the  calcined  mass  would  have  entirely  dissolved,  except  an 
atom  of  irottj  from  which  suiphuret  of  inol) bdcna  is  acAcr 
free. 

I  was  desirous  also  to  try  the  separation  of  the  molvbdic 
acid  by  the  help  of  ammonia.  With  this  view  I  made  the 
following  experiments. 

Experhncnt  XIV. 

I  digested  for  twelve  hours,  in  a  moderate  heat,  a  gros  of 
the  eaJcined  mineral  m  tine  powder  with  half  an  ounce  of 
concentrated  liquid  ammonia,  shaking  the  matter  from  time 
to  time;  after  which  the  liquor  was  filtered.  It  had  still 
£  ntrong  odour  of  amnHmia.  The  half  of  it  was  decom- 
posed bv  nitric  acid,  which  precipitated  from  it  mol-vbdic 
acid  in  abundaiice.  The  other  half  was  evaporated  in  a 
small  porcelain  capsule,  aud  then  heated  to  a  slight  degree 
of  incandescence.  The  ammonia  was  entirely  dissipated, 
ajid  left  a  grayish  blue  residuum,  which  entered  into  fusion 
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in  a  stronger  heat,  and  which,  after  coding,  exhibited  i 
radiant  whitish  gray  mass  pcitectly  similar  to  fused  pure 
molybdic  acid.  The  residuum  collected  after  the  digestion 
of  the  calcined  molybdeua  \\  ith  the  ammonia  weighed  twenty 
grains :  1  subjected  it  to  the  folJo.\  lug  experiment. 

Experiment  XV. 

I  boiled  the  residuum  above  mentioned  with  two  gros  of 
nitric  acid  to  perfect  evaporation,  and  digested  the  new  re- 
siduum with  tv.o  gros  ot  liquid  ammonia.  The  residuum 
was  then  filtered,  washed,  and  dried.  It  weighed  sixteen 
grains.  The  liquid  was  evaporated,  and  after  incandescence 
1  obtained  four  grains  of  molybdic  acid.  The  residuum  of 
this  experiment,  like  those  of  Nos.  X.  XI.  and  XII,  con- 
tained oxide  of  iron,  alumine,  and  quartzy  sand. 

After  these  experiments  I  will  not  hesitate  to  prefer  the 
method  of  separation  by  anmionia  to  that  by  soda,  espe- 
cially in  operating  with  pure  soda.  For  it  may  happen  that 
the  molybdena  will  enter  into  vitreous  fusion  with  the  fo- 
reign bodies  contained  in  its  ore,  and  then  anuuonia  would 
not  be  capable  of  separating  the  molybdic  acid  from  that 
combination.  However,  this  inconvenience  may  be  pre- 
vented by  not  making  tlie  fire  too  strong  towards  the  cud 
of  the  calcination.  When  the  method  by  anmionia  is  pro- 
perly considered,  it  will  be  readily  perceived  that  it  would 
be  impossible  to  devise  one  more  expeditious  and  less  ex- 
pensive. 

The  molybdena  may  be  deprived  of  its  sulphur  without 
the  aid  of  the  nitric  acid  or  of  nitrate  of  potash.  The  mo- 
lybdic acid  formed  is  purified  from  the  oxide  of  iron  with 
which  it  is  naturally  united,  and  from  the  quartz  and  argil 
with  which  they  are  accidcntallv  mixed,  bv  digesting  it  with 
ammonia ;  which  can  be  done  only  with  difficulty  by  means 
of  nitric  acid.  Mcjlybdate  of  ammonia  is  decomposed  by  a 
heat  of  incandescence,  which  sc  parates  from  it  the  alkali  in 
the  state  of  purity  and  without  being  decomposed.  It  may 
therefore  be  collected  without  graat  loss  in  a  distilling  ap- 
paratus, and  the  acid,  almost  without  any  decrease,  will  be 
found  in  the  retort.  So  many  advantages  united  arc  cer- 
tainly not  to  be  found  in  any  other  method,  not  even  in 
that  of  separation  by  3;)da. 

By  following  these  diHercnt  indications  wc  are  led  to  the 
following  process,  which  is  the  most  udvaiUageous  for  pre- 
paring molybdic  acid. 

Nt'iv  Alvlhod  of  preparing  pjirc  Mohjbdic  Acid. 

Take  the  purest  sulphuret  of  molybdena  that  can  be  found, 

and 


■  from  Ndllve  Molyldena.  20S 

and  reduce  it  to  powder ;  introduce  it  into  an  inclined  re- 
tort, and  torrefy  it,  to  separate  the  sulphur,  and  to  oxygenate 
the  metal,  in  a  heat  winch  must  be  immediately  raised  to  a 
very  hiiih  decree.  When  the  molybdena  has  lost  its  bril- 
liancy, and  its  black  colour  has  changed  to  gray,  lessen  the 
heat,  and  continue  to  expel  the  last  portions  of  the  sulphur, 
and  to  complete  the  oxygenation  ot  the  metal  ac  a  mora 
moderate  heat,  continually  stirring  the  matter  with  an  iron 
spatula.  By  these  means  ihe  matter  will  be  prevented  from 
entering  into  fusion  with  tlie  oxide  of  iron  and  a  small 
quantity  of  alumine  with  which  they  are  mixed,  and  from 
forming  a  mass  which  the  ammonia  can  afterwards  decom- 
pose only  with  difficulty,  and  nothing  will  remain  adhering 
to  the  crucible.  The  mineral  is  then  to  be  reduced  to  a.  very 
line  powder,  and  it  must  hi  digested  several  times  with  a 
sufficient  quantity  of  liquid  anmionia  to  extract  the  whole 
n)olvbdic  acid.  The  diiVerent  liquids  are  then  to  be  united, 
and  being  poured  into  a  glass  retort  are  distilled  to  dryness. 
Molybdate  of  ammonia  will  remain  in  the  retort.  The  heat  is 
increased  to  incandescence,  in  order  to  expel  the  ammonia. 
If  the  retort  be  too  large,  the  matter  nmst  be  removed  into 
a  smaller. 

This  process  would  not  answer  where  it  is  required  to 
analyse  ore  of  molybdena.  In  this  case  it  would  be  neces- 
sary to  oxygenate  the  sulphur  and  the  metal  by  the  help  of 
nitric  acid.  This  method  will  contribute  in  all  probability 
to  ameliorate  and  render  easier  the  analysis  of  sulphuret  of 
molybdena. 

Addition  to  the  preceding  Experiments. 

I  had  undertaken  four  times,  and  with  the  same  success, 
the  separation  of  the  molybdic  acid  by  the  help  of  ammo- 
nia in  the  proportions  of  experiment  XIV,  when  in  treat- 
ing in  this  manner  a  pretty  large  quantity -of  calcinpd  ano- 
lybdena  I  observed  a  surprising  phaenomenon  which,  hi- 
therto I  had  not  remarked.  I  separated  the  acid  from -two 
ounces  of  molybdena  by  the  help  of  ammonia.  The  filtered 
liquor  was  left  at  rest  for  some  days,  to.  see  whether  any 
thing  would  be  deposited  ;  which  actually  was  the  case. 
Some  flakes  which  exhibited  the  sanie  pheenomcna  as  oxide 
of  iron  were  deposited.  1  again  placed  the  liquor  on  one 
side,  to  see  whether  a  new  separation  would  take  place,  i 
had,  howxvcr,  evaporated  and  decomposed  a  quantity  of' 
the  solution  of  molybdate  of  ammonia  equal  to  a  sixteenth 
part  of  the  whole  liquid.    The  residuum  exhibited  the  same 
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pha^nomena  exactly  as  that  obtained  in  experiment  XIV, 
and  was  pure  molybdic  acid.  Numerous  occupation^  pre- 
vented me  from  undertaking  new  experiments  with  the  so- 
hjtion  of  molybdate  of  ammonia  until  six  weeks  after. 
Having  evaporated  the  solution  to  dryness,  I  put  the  saline 
mass  into  a  new  Hesi^ian  crucible  in  order  to  expel  the  am- 
monia by  incandescence.  To  my  irreat  astonishment  I  ob- 
served that  the  ma-^s  deprived  of  animonia,  which  under 
other  circumstances  fuses  so  readily,  and  which,  aftc:r  being 
some  time  in  fusion,  penetrates  into  the  substance  of  the 
crucible,  could  not  this  time  be  brought  into  fusion  even 
in  the  strongest  white  heat,  and  was  only  softened,  emit- 
ting vapours  of  molybdic  acid.  On  examining  the  cooled 
niass,  1  found  at  its  surface  several  irregular  dipres.^ion?. 
It  had  an  argentine  spkndoui'  inclining  to  gray.  On  its 
fracture  it  exhibited  a  cupreous  blue  colour  of  steel  with  a 
metallic  tint ;  its  texture  was  scaly  and  ven,'  compact;  it 
was  difficult  to  be  broken  and  pulverized.  Its  specific  gra- 
vity was  5050.  By  pouring  over  it  moderately  concentrated 
sulphuric  acid  the  mass  acquired  a  considerable  heat,  emit- 
ting nitrous  gas  in  abundance,  and  tran:-forminL';  itself  into 
white  oxide. 

After  all  these  phaencniena,  it  can  be  considered  only  as 
metallic  molybdena,  or  oxide  of  n)olvbdena  very  near  to  the 
metallic  state.  I  can  explain  this  in  no  other  manner  than 
bv  admitting,  that  in  consequence  ol"  the  long  contact  of 
the  ammonia  with  the  moK'odic  acid  the  latter  was  decom- 
posed. I  dare  not,  hov/evcr,  assert  that  this  was  aeluallv 
the  case,  and  that  some  other  cause  which  I  did  not  observe 
may  nc't  have  concurred  to  produce  the  same  cflVet.  How- 
cyQr  this  may  be,  it  is  remarkable  that  under  the  circum- 
?ranccs  above  mentioned  the  molybdic  acid,  the  reduction 
of  which  is  so  difficult,  should  be  reduced  so  easilv  and  by 
pa  weak  a  tire ;  and  t!\at  the  metallic  niolvbdena,  which  is 
so  iittk  fusible,  should  be  fused,  or  at  least  sf)i"tencd  into  a 
homogeneous  mass  of  a  seal\-  texture.  The  want  of  mo- 
lybdena  has  hitherto  prevented  nu-  from  making  the  experi- 
ments necessary  to  ascertain  the  cause  of  this  sinuular  etVect. 
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XXX  in.  Of  the  general  Rehfinn  between  the  Specific  Gra- 
vities and  t/ic  Strengths  and  I'abies  of  Spirituous  Liquor Sy 
and  the  Circumstances  by  which  t  lie  former  are  influenced, 

[Continued  from  p.  33.] 

Of  the  Standard  of  Proof 

§  14.  J.  HE  standard  of  comparison  which,  in  confonnitv  to 
th»;  principles  aheady  spoken  of  in  §  3  has  been  established 
in  this  country,  is  called  proof  spirit ;  and  it  Jippcars  that 
some  such  standard  was  in  use  long  before  we  were  in  the 
possession  of  any  means  of  correctly  appreciating  its  strength. 
This,  indeed,  has  never  vet  been  done  ;  and  it  is  from  the 
want  of  correctly  defining  the  strength  of  this  standard  that 
a  great  part  of  the  uncertainty  at  prc«<ent  existing,  v/ith  re- 
gard to  the  relative  strengths  and  values  of  spirituous  liquors 
in  ireneral,  has  originated. 

f  15.  When  a  spirituous  compound  of  anv  kind  contains 
about  accrtainquantitv  of  alcohol  (which  quantitv,  however, 
varies  considerablv  in  diftcreut  liquors,  and  even  in  liquors  of 
the  same  description,  but  diftering  in  their  puritv),  it  will 
Jiffbrd,  on  shakinar  it  in  a  phial,  a  crown  of  small  bubbles  of 
a  peculiar  appearance,  which  gradually  go  off,  or  sub'=ide 
without  breaking ;  and  which  has  generally  been  called  by 
the  French  the  chapetcf,  and  by  us  the  pro(f.  Liquors  of 
any  kind  uhich  were  capable  of  exhibiting  this  phscnomenon 
have,  for  upwards  of  two  centuries  past,  been  denominated 
of  proof  strength. 

Upon  the  average,  perhaps,  an  experienced  person  mavbv 
this  means  gues«  within  about  (5  or  8  per  cent,  of  tb?  ren! 
strength  of  sucli  liquors  as  are  capable  of  being  examined  in 
this  way,  if  in  a  tolerable  state  of  purity. 
•  The  following  curious  account  of  the  processes  for  prov- 
ing spirituous  liquors,  which  is  extracted  from  Mr.  High- 
mure's  Treatise  on  the  Excise  Laws,  published  in  17rH;, 
Vol.  ii.  p.  283,  may,  pcrhap'--,  serve  to  give  a  better  idea  uf 
the  dciirce  of  reliance  which  ought  to  be  placed  on  them, 
and  of  the  necessity  which  there  is  fur  a  total  revision  of  this 
important  subject; 

"  Proof  spirits,  or  com-znou  saleable  goods,  are  spirits  cF 
any  kind  of  a  determinate  strength,  being  the  same  with 
those  of  good  brandy,  and  the  malt  and  sugar  spirits  of  the 
distillerv,  as  thev  are  usually  sold,  containing  equal  quan- 
tities of  rectified  spirit  and  water." 

'    *'  The  best  proof  spirit  is  that  distilled  from  French  .vine  ; 
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but  for  common  use  may  be  employed  the  spirit  drawn  from 
meiasses." 

"■  TJie  common  method  of  judging  of  the  due  strength  is 
by  striking  the  bottom  of  the  sample  phial,  iilled  halt  way 
u'ilh  conuiiou  malt  spirit,  with  the  palm  of  the  hand ;  the 
bubbles  raised  on  the  surface  will  go  off  aoain  in  a  strong 
manner,  without  breaking  or  swelling ;  and  ti^s  is  the  method 
constantly  used  by  the  traders  :  it  is  said  to  be  taliaeious,  and 
easily  open  to  deception  J  for  if  a  little  treacle,  syrup,  &c. 
be  added  to  a  quantity  of  highly  rectified  spirit  of  wine,  it 
will  give  a  brimdy  proof  to  that  spirit.  The  true  strength 
may,  however,  always  be  known  by  carefully  burning  away  a 
measured  quantity  of  brandy,  &c. ;  since  if  it  leaves  one  half 
water,  it  is  right ;  if  more  or  less,  it  is  too  strong  or  too 
weak." 

"  Perfect  proof  is  that  crown  of  bubbles  before  mentioned, 
of  a  certain  size,  arising  as  a  head  upon  a  small  quantity  of 
z  v/ell  qualified  spirit  shaken  in  a  slender  phial." 

*'  Proof  more  than  perfect  is  that  in  which  the  bubbles 
raised  by  shaking  the  spirit  are  larger  than  those  on  the  com- 
mon or  perfect  proof,  and  go  otf  more  suddenly ;  that  is,  ac- 
cording as  the  spirit  is  higher,  or  approaches  more  to  the 
Tiature  of  rectified  spirit,  or,  as  it  is  usually  called,  spirit  of 
wine." 

''  Proof  less  than  perfect  is  that  wherein  the  bubbles  are 
smaller,  and  go  ofl' quicker  and  fainter  than  in  perfect  proof; 
the  spirit,  in  this  case,  being  mixed  with  more  than  its  own 
quantity  of  phlegm,  or  being  too  poor  for  sale." 

"■  The  most  exact  of  all  methods  of  determining  the 
strength  of  any  spirit  is  by  distillation,  rectifying  it  up  to  an 
alcohol,  or  toiallv  inflammable  spirit;  but  this,  though  liable 
to  no  error,,  is  too  tedious  to  come  into  common  use.  And, 
upon  the  whole,  the  best  method  of  all  others  seems  to  be 
that  of  defia^ration ;  namely,  by  setting  it  on  fire  :  if,  after 
it  will  no  longer  burn,  the  remainder  is  half  as  much  as  the 
quantity  measured  out  for  the  trial  was,  then  the  spirit  tried 
is  found  to  consist  of  half  water,  and  half  lolallv  inHammable 
spirit;  that  is,  exactly  perfect  proof:  and  according  as  the 
remainder  is  more  or  less  than  half  the  original  quantity,  it 
is  so  much  below  or  so  much  above  proof,  or  the  due  strength 
of  brandy." 

"  In  commerce,  vvitli  regard  to  spirits,  it  would  certainly 
be  a  much  better  method  to  abolish  such  uncertain  jiroofs, 
and  to  make  all  the  goods  of  the  strength  of  what  is  called 
S]iirits  of  wine;  that  is,  a  totally  inflammable  spirit,  whose 
purity  is  much  greater,  v/hose  strength  may  always  be  found 
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with  exactness,  and  whose  bulk,  stowage,  carnage,  and  in- 
cumbrance, would  be  only  halt'  in  regard  to  that  of  brandy, 
or  proot"  spirit ;  and  it  might  at  all  times,  as  occasion  called 
for  it,  be  mixed  into  a  great  variety  of  extemporaneous  liquors, 
and  the  exact  degree  of  strength  would  be  always  precisely 
known." 

"  This  operation,  indeed,  in  the  common  way,  proves  so 
tedious  and  expensive,  and,  after  all,  so  short  of  expectation, 
and  so  generally  unsatisfactory,  that  it  is  not  to  be  expected 
that  the  common  distillers,  till  they  have  fallen  into  a  better 
manner  of  working,  should  come  into  the  proposal.  But  if,  ■ 
instead  of  the  common  way  of  rectifying  by  the  hot  still,  they 
would  try  the  using  a  large  balneum  MaricSy  made  of  a  large  • 
rectangular  boiler,  and  a  set  of  tall  conical  vessels,  they  will 
find  that  little  fire  and  little  attendance,  and  consequently 
very  little  expense,  will,  in  this  ma.in^r,  furnish  them  v/ith  ' 
spirits  reduced  at  once  to  this  standard,  and  greatly  superior, 
in  all  respects,  to  the  common  ones  of  the  same  streiigth. 
In  this  case  there  would  be  no  need  of  any  addition  of  salts ; 
but  the  distiller  may  work  more  perfectly  and  more  expedi- 
tiously v/ithout  them,  and  thus  preserve  the  fine  essential  vi- 
nosity  of  the  spirit,  which  in  the  common  way  of  working 
they  constantly  lose." 

"  71ie  advantage  of  this  method  would  be  yet  greater  to 
apothecaries,  to  the  makers  of  compound  cordial  waters, 
who  want  only  a  pure  spirit  of  such  a  strength,  and  sufter 
greatly  in  the  fineness  and  perfection  of  their  commodities 
by  the  spirit  they  are  obliged  to  use  having  in  it  a  fulsome 
and  nauseous  oil  of  its  own,  which  will  always  mix  itself 
with  their  compositions,  and  the  oils  of  the  aromatics.  Sec. 
which  they  add  to  it.  If  spirits  were  brought  to  this  stan- 
dard for  the  market,  there  would  be  no  possibility  of  deceit ; 
and  no  further  examination  need  be  made  of  it  by  the  buyer 
than  its  burning  perfectly  dry  in  a  spoon." 

So  much  for'thc  general  state  of  science  with  respect  to 
matters  of  this  nature. 

§  16.  The  only  trace  which  we  are  able  to-find  of  any  at- 
tempt to  deline  by  parliamentary  authority  what  any  deno- 
mination of  strength  of  a  spirituous  liquor  really  signifies, 
is  by  a  loose  passage  in  the  act  2  Geo.  III.  c.  3,  which  is  as 
follows  ;  "  And  rm-  the  purposes  of  this  act  it  is  hereby  en- 
acted, by  the  authority  aforesaid,  that  each  gallon  of  brandy 
or  spirits,  of  the  strength  of  one  to  six  under  hydrometer'- 
proof,  shall  be  taken  and  reckoned  at  seven  pounds  and 
thirteen  ounces  the  gallon." 

The  reader  will  in  a  moment  perceive  tUe  striking  inac- 
curacy 
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curacy  of  the  above  definition.  The  weiglit  of  the  averdu- 
pois  pound,  and  the  length  of  the  inclj  and  eonsequent  solid 
Ocnitcnt  of  the  winc-gailon,  ncitiv^r  of  wlilch  was  at  the  t;me 
of  ni  iking  the  statute  appreeiated  with  sufiicient  accuracy, 
we  shall  lor  the  present  take  to  he  so,  and  assume  that  the 
former  i!>  equal  to  7000  grains  troy  ;  .ind  that  the  general 
relation  between  the  measures  and  weights  of  this  country 
iff  >iich,  that  tlic  cubic  inch  of  distilled  water,  at  GO^of  Fah- 
rciiiieit's  therniometer,  would  weigh,  in  air  at  the  same  tem- 
perature when  ihc barometer  stands  at  29'-,  2.5i?;-  of  the  same 
grains-.  [^F'ldc.  vol.  xv.  p.  273.]  Tiiere  still  remain,  however, 
Kvo  very  important  questions  which  require  to  be  answered 
before  we  cm  asccrtam  the  real  strength  of  proof  spirit. 

Istlv,  What  is  meant  by  oncfosix  under  proof  r  Is  it  in- 
tended to  signify  that  compound  which  would  be  produced 
by  the  addition  of  one  part  of  water  to  six  oi  proof  spirit  by 
measure — or  that  of  which  a  <rivcn  quantity  by  measu.c  shall 
contain  and  consequently  be  equal  m  value  to  six-sevenths 
oi  that  measure'  of  proof  spiiit?  Thc;-e  are  by  no  means 
convertible  terms,  as  will  be  easily  perceived  by  considering 
what  is  before  mentioned  in  §  10.  Wc  must  take  one  sup- 
position or  the  other ;  and  we  shall,  for  the  reasons  which  are 
stated  hereafter  in  §  24,  adopt  the  latter. 

2dly,  What  is  the  temperature  at  which  it  is  intended  that 
this  spirit  should  weigh  seven  pounds  thirteen  ounces  ?  A 
compound  of  this  strength  v/ould  varv  in  its  weight  upwards 
of  two  ounces  per  gallon  in  dilferent  temperatures  in  this 
climate,  and  still  more  in  some  other  countries  ;  and  every 
]iqu(M-  of  which  a  gal!f)n  at  any  possil)!c  temperature  would 
be  of  that  weight,  would  answer  equally  to  the  description 
of  the  statute.  A  compf)und  apparently  12  percent,  under 
proof  at  33",  would,  if  judged  of  by  this  criterion,  appear  to 
be  over  prof>f  at  70'"' ;  and  vice  versa. 

§  17.  The  omission  to  fix  the  temperature,  therefore,  at 
which  the  compound  mentioned  in  the  statute  is  tn  weigh 
seven  pounds  thirteen  ounces  per  gallon,  coupled  with  the 
eircuitv  of  describing  a  mixture  differmg  irom  proof  strength 
rather  than  proof  spirit  itself,  and  from  which  the  strenirtli 
of  the  latter  can  only  be  determined  bv  a  calculation  in  which 
d'.fiercnt  d.tta  mav  be  assumed,  nre  the  leading  causes  of  all 
the  uiiecrtaintv  relative  to  this  subject.  Somethinsi  must  be 
guessed  at  with  respect  to  each  ;  and  the  following  is  the 
mode  in  which  the  author?  of  this  work  have  hitherto  pro- 
ceeded in  the  appreciation  of  the  strength  of  proof  spirit. 

Assuming  that  the  avoirdupois  pound  and  the  content  of 
the  wine-gallon  of  S31  cubic  inches  boar  such  a  relation  to 

each 


the  Strengths  and  Values  of  Sphitmus  Liquors.     209 

feacli  other  as  is  already  described  in  the  last  section,  the  spe- 
cific gravity  of  a  liquor  weighing  seven  pounds  thirteen 
uunces  avoirdupois,  or  54687*5  grains  per  wine-gallon,  will 
be  93  7-59.  Now  sir  Cliarles  Blagden  teiis  us,  that,  although 
no  temperature  is  mentioned  ia  the  statute,  yet  the  under- 
standing of  the  trade  is,  that  it  means  that  the  diluted  spirit 
thus  spoken  of  should  be  considered  as  being  at  55" ;  whilst 
others  contend  that  the  temperature  should  be  rated  higgler, 
for  the  following  reason.  It  seems  that,  at  the  time  of  mak- 
ing the  fundamental  experunent  on  which  the  statute  was 
founded,  the  spirit  which  is  there  described  was  produced  by 
lowering  either  alcohol,  or  some  other  kind  of  rectified  spirit, 
to  the  strength  there  spoken  of  with  water,  and  nnniediately 
\veighing  it;  under  which  circumstances  it  was  then  found 
to  weigh  7  pounds  13  ounces  per  gallon,  and  to  be  one  to 
six  under  proof.  Now,  if  ihis  was  really  the  case,  the  mix- 
ture could  not  probably  be  lower  than  60°.  We  will  how- 
ever suppose  that  the  truth  lies  somewhere  between  them, 
and  that  the  temperature  was  in  fact  57^**.  Now  we  find, 
from  Mr.  Gilpin's  tables,  that  a  spirit  which  is  of  the  spe- 
cific gravity  of  937*59  at  57-i°  is  similar  to  one  composed 
of  100  parts  of  water  by  weight,  and  8G.|  of  his  alcohol  of 
the  specific  gravity  of  8'25.  at  (ju**,  and  of  which  it  contains 
a  quantity  which  would  be  by  measure,  when  at  60",  equal 
to  *5278  of  the  bulk  of  the  compound  at  bTi^.  But  proof 
spirit  is,  by  the  directions  of  the  act,  according  to  the  con- 
struction of  it  \\hich  we  adopt,  to  contain  7-()ths  of  thig 
proportion,  or  -61 57  of  its  quniiUty  of  such  alcohol  by  mea- 
sure \\hen  at  Co";  that  is,  it  will  be  equal  to  a  compound 
\vhich  u  ill  be  found  by  the  same  tables  to  have  exactly  the 
specific  gravity  of  920  at  Gif.  This  appreciation,  therefore, 
of  proof  spirit  has  been  adopted  by  the  authors  of  this  tract 
in  all  the  instruments  which  they  have  made  for  many  years, 
and  appears  now  to  have  become  that  of  the  trade  in  gene- 
ral. The  wine  gaHon  at  Go"^  of  spirit  of  this  strength  weiiihs 
7  pounds  10  ounces  and  10*47  drachms  avoirdupois;  and 
the  same  measure  at  55°,  7  pounds  10  ounces  and  15*5U 
drachms. 

The  commissioners  of  the  customs  have,  however,  (ac- 
cording to  the  statement  of  Mr.  Kainsden,  in  his  *'  Account 
of  Experiments  to  determine  the  Specific  Gravities  of  Flu-' 
ids,  thereby  to  obtain  the  Strength  of  Spirituous  Liquors," 
printed  in  1792,)  been  in  the  habit  of  considering  proof 
spirit  as  weighing  7  j)ouiids  12  ounces  per  gallon,  at  55**, 
which  would,  according  to  the  foregoing  estimation  of  the 
relation  between  this  weight  and  measure,  give  no  less  than 
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p28  for  its  ppecific  gravltv  at  6o°.  In  fact,  the  real  standard 
nf  proof  spirit  has  never  vet  hcfn  tolerably  detincd,  and  it 
is  th-ereforc  nugatory  to  talk  about  it.  The  language  of  the 
legislature,  hydroynetcr  proof]  perhaps,  conveys  a  more  ac- 
curate idea  of  it  tJian  any  otlicr ;  for  it  has  hitherto  been 
just  what  the  hvdrometer-maker  chose  to  consider  it. 

§  18.  The  real  etrenath  of  proof  spirit,  winch  was  al- 
ready so  indefinitely  described  by  the  act  of  2  Geo.  III.  c.  5. 
was,  however,  rendered  still  more  doubtful  by  a  clause  which 
v.-as  inserted  into  a  subsequent  act  ('27  Geo.  III.  c.  xwi. 
§  17)  enacting  and  declaring,  **  That,  until  the  fifth  day 
of  April  one  thousand  seven  hundred  and  eighty-eight,  all 
spirits  shall  be  deemed  and  taken  to  be  of  the  degree  of 
strength  at  which  the  said  hydrometers  called  Clarke's  hy- 
drometers shall,  upon  trial  bv  any  officer  or  officers  of  ex- 
cise, denote  any  such  spirits  to  be."  The  meditated  inves- 
tigation of  this  business,  however,  did  not  take  place ;  and 
this  clause  was,  after  being  once  or  twice  continued  in  con- 
temj)lation  of  such  a  measure,  at  length  made  perpetual  by 
41  Geo.  III.  c.  xcvii.  §  8. 

Now,  if  the  instrument  mentioned  in  the  act  had  agreed 
with  itself,  it  seems  as  if  the  proof  as  denoted  by  tins  hy- 
drometer would  have  become  the  legal  standard  ;  the  sub- 
sequent act  bein'i",  of  course,  paramount  to  the  antecedent 
one  with  respect  to  those  points  in  which  they  might  be 
found  to  clash  with  each  other.  Unfortunately,  however, 
it  had  lonsr  been,  in  all  respects,  the  worst  instrument  which 
had  been  in  use  in  the  spirit  trade  for  these  purposes,  its 
indications  differing  every  where  with  each  other.  Mr. 
Clarke's  one  to  ten,  for  example,  (by  which  is  meant  10  per 
cent,  over  proof,)  is  only  between  8  and  ()  per  cent,  over  hia 
own  proof,  and  some  points  actually  difter  in  like  manner 
to  the  enormous  extent  of  7  or  8  per  cent,  from  the  truth  ; 
and,  to  complete  the  confusion,  there  were  always  two  of 
those  instruments  made,  one  for  import  and  the  other  for 
export  spirit,  each  of  which  diftered  in  ever\'  graduation 
from  the  other.  How  this  cnme  to  l)C  the  case  we  arc  nol 
siitliciently  informed  :  we  are  told,  however,  by  the  pam- 
phlet delivered  with  these  instruments,  that  *'  the  export 
indrometer  i-  used  in  trvinir  i^ritish  spirits  in  the  dift'erent 
di'. isions  of  diuillerv,  and  bv  distillers  in  general.  The 
import  is  used  at  the  port  of  London  and  all  the  out-ports 
in  tPt'ing  imported  foreign  spirits,  and  by  brandy  merchantii 
in  general ;  and  is  a  small  matter  lighter  than  the  export, 
and  in  favour  of  the  importer.  This  notice  is  thmight  ne- 
cessary, as  some  gentlemen  have  tried  instruments  with  oite 
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t>F  a  different  kind,  not  knowing  there  was  any  diff-rence  in 
Clarke's  hydrometer  ! ! ! " 

§  19.  Vao-ue  and  indefinite  as  the  term  proof  hsis  hitherto 
been  in  England,  it  has  ahyays  been  still  more  so  in  Ire- 
land, where  they  have,'  for  about  forty  ye.irs  pa^t,  us"4  an 
hydrometer  for  the  purposes  of  the  revenue  which  has  no 
correction  whatever  for  temperature.  Tne  Irish  proof, 
therefore,  is  altogether  incapable  of  being  defined  with  any 
tolerable  accuracy.  It  appears,  however,  to  be  upon  the 
average  somewhere  about  Q  per  cent,  over  proof  by  our 
standard,  or  to  have  a  specific  gravity  of  about  POQ  at  60**, 
It  was  probablv  established  at  first  of  that  strength,  as  being 
the  higliest  which  a  foreign  spirituous  liqu,or  could  possess, 
without  paving  the  augmentation  duty  on  its  subsequei^t 
importation  into  this  country. 

'*-  §  20.  It  appears,  from  what  has  been  before  said,  that 
the  first  ,step  towards  the  permanent  arrangement  of  this 
important  business  must  necessarily  be  to  fix  and  ascertain 
the  real  strength  of  proof  spirit  by  an  act  of  parliament, 
which  shall  define  its  specific  gravity  at  a  given  temperature. 
If  it  were  enacted,  for  example,  *'  that  every  spirituous  liquor 
whose  specific  gravity,  when  free  from  adulteration,  should, 
at  the  temperature  of  GO*^  of  Fahrenheit's  thermometer,  be 
to  that  of  distilled  water  at  the  same  temperature  as  920  to 
1000  (or  in  any  other  ratio  which  might  be  th'^ught  pro- 
per), should  be  deemed  and  taken  to  be  proof  spirit; 
and  that  every  spirituous  liquor  of  different  strength  should 
be  estimated  by  the  quantity  of  such  proof  spirit  at  the  said 
temperature  of  60°,  which,  according  to  the  tables  contained 
in  the  schedule  to  such  act  annexed,  (annexing  a  set  of 
tables  for  that  purpose,  calculated  from  those  of  Mr.  Gilpin, 
in  the  manner  hereafter  mentioned  in  §  32.  Sec.)  would 
produce  or  be  producible  from  every  such  other  spirit  by 
the  addition  of  water  to  the  stronger  of  the  two  till  they 
were  reduced  to  the  same  degree  of  strength,"  all  the  pre- 
sent uncertainty  respecting  this  matter  would  instantly 
vanish.  The  hydrometer  would  still  continue  to  be  the 
most  convenient  instrument;  and  its  accuracy  would  be 
ensured  by  the  facility  with  which  its  errors  would  be  de- 
tected, as  any  man  v/ho  could  use  a  {)air  of  scales  would 
then  be  able  to  examine  the  truth  of  its  indications. 

[Tp  be  coiuiiiueJ.] 
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XXXIV.  Of  the.  Variations  of  the.  Temperature  of  the 
Summer  and  If  infer  Seasons  that  take  place  in  different 
years.  By  Richard  Kirwan,  Esq.  LL.D.  F.R.S* 
and  P,R.I.A* 

JL  o  reason  with  precision  on  this  subject,  we  must  at  first 
abstract  from  all  sublunary  physical  causes,  and  indicate 
the  temperature  appropriated  to  different  latitudes  from  mere 
astronomical  considerations. 

Halley  has  ingeniously  resolved  this  problem  so  far  as 
the  mere  ratios  of  heat  in  the  different  seasons  are  con- 
cerned. (Phil.  Trans.  Abr.  ii.  p.  16j  ;  and  Lambert  in  his 
Pyrometrie,  §  596. 

Halley,  calculating  the  ratios  of  heat  communicated  by 
the  sun  to  the  earth  (which  he  considers  merely  as  a  pla- 
net, abstracting  from  all  distinction  of  land  and  water,)  in 
the  different  seasons  in  the  northern  hemisphere,  reduces 
these  seasons  to  three,  the  equinoxes,  the  summer  solstice, 
and  the  winter  solstice  ;  and  attending  only  to  the  sines  of 
incidence  of  the  sun's  rays,  and  the  duration  of  their  action, 
he  sets  the  heat  communicated  at  latitude  0,  on  the  days 
of  the  vernal  and  autumnal  equinoxes,  at  20,000 ;  and  on 
the  tropical  days  in  the  same  latitude  at  18,341  :  and  then 
adds  the  ratios  which  the  heat  in  every  10th  degree  of  norlh 
latitude  bears  to  these  at  the  same  periods.  Lambert  adds 
the  ratios  of  lat.  49°  and  66°  33',  stating  the  equatorial 
heat  on  the  equiuoxial  day  at  999. 

But  to  express  these  ratios  in  thermometrical  measures 
we  nmst  endeavour  to  lind  the  greatest  heat  of  the  equi- 
noxial  da)',  taking  a  mean  of  the  heat  of  the  morning  at 
two  o'clock,  and  the  evening  under  the  equator,  or  very 
near  it ;  and  this  I  lind  to  be  88°  or  69°  of  Fahr.  (sec  Ulloa, 
Mem.  Philosoph.  p.  61,)  in  the  northern  hemisphere,  on 
the  20th  of  March,  on  the  ocean  ;  to  which,  indeed,  wc 
nuist  confine  ourselves  in  th.is  inquiry,  and  particularly  the 
Atlantic,  for  no  uniformity  can  be  expected  on  land. 

It  is  uuccvtaiu  what  thermometer  of  Reaumur  Ulloa 
tnq)loyed,  whether  the  true  or  the  false;  and  hence  I  place 
the  heat  at  88°  of  Fahr. 

This  correspondence  being  found,  the  thermometrical 
degrees  corre-poiuliiig  with  all  the  other  ratios  are  easily 
found  by  the  rule  of  propoition,  ar.d  the  degrees  thus  found 
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I  call  the  mathematical  temperature.  But  in  most  cases 
this  temperature  is  far  from  agreeing  with  the  temperature, 
really  observed,  and  whieh  I  therefore  call  the  real  tempe~ 
rature ;  this  I  take  at  a  mean^  and  not  at  its  maximum^ 
which  I  could  not  always  discover,  and  is  more  fugitive 
and  contingent.  These  temperatures  I  exhibit  in  two  sepa- 
rate tables,  the  first  indicating  those  of  the  ve-nal  equinox 
and  of  the  northern  tropic  or  m  dsummer,  and  the  second 
those  of  the  autumnal  equinox  and  the  southern  tropic  or 
midwinter,  over  the  Atlantic  or  standard  ocean  in  our  he- 
misphere. 

Table  the  First. 


VcriKil  Equinox. 


Mds 


Latitude,     i  Macnem.    iRealMenn!    \lRthem. 


Re.l  M-an. 


80-7^ 

83*' 

89-3 

84-3 

95-61 

80^5 

99-66 

73-5 

101-41 

70-5 

101-7 

62  Lambert 

101-86 

61 

100-2 

56 

101-21 

5.5  Lambert 

101-41 

54 

108-56 

51 

109-93 



In  this  table  we  see,  1.  That  daring  the  venial  equinox 
the  heat  differs  but  little  from  the  mean  heat  really  observed 
in  all  latitudes,  and  perhaps  still  less  from  the  maximum  of 
real  heat;  yet,  except  in  latitude  80**,  it  is  always  higher, 
both  from  the  quaniity  of  rays  lost  in  passing  through  the 
air,  and  from  the  quantity  reflected  by  water  and  tlie  fre- 
quent interposition  of  clouds,  See. 

2.  We  see  that  the  astronomical  heat  constantly  in- 
creases with  the  height  of  the  latitudes,  as  the  duration  of 
the  solar  rays  more  than  compensates  for  their  obliquity 
when  the  sun  is  in  the  northern  tropic ;  but  the  real  heat 
decreases  as  the  latitudes  increase,  because  this  theoretic 
compensation  dojs  not  take  place  from  the  interposition  of 
clouds  and  the  access  of  cooler  winds,  and  the  increased  re- 
flection from  the  surface  of  the  water. 
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Thfe  different  temperatures  of  different  summers  are  «lti- 
rnately  resolvable  into  the  different  direction  of  the  winds 
durma;  those  seasons  and  the  different  electrical  states  of  the 
atmosphere,  the  south  or  south-east  producing  not  only 
clouds  which  intercept  the  sun's  rays,  but  also  copious 
rain?  or  h.iil,  whi  h,  descending  from  great  heights  and 
occasionin'!:  a  copious  evaporation,  cool  the  air  to  a  great 
degree.  Tlie  north  and  north-cast,  on  the  contrary,  unless 
immcdiatelv  succeeding  great  rains  (for  then  they  increase 
the  evaporation),  disperse  the  clouds,  and,  proceeding  frorn 
countries  then  somewhat  h-'atcd,  allow  the  sun's  rays  their 
natural  calefactive  effect.  But  why  winds  from  opposite 
points  should  prevail  in  d.fferent  years  cannot  be  known 
until  the  contemporaneous  states  of  the  atmosphere  between 
the  northern  tropic  and  the  equator  are  known.  It  is  pos- 
sible that  frequent  hurricanes  and  tornadoes,  durin^  which 
a  quantity  of  air  may  be  destroyed  and  converted  into  wa- 
ter, may  demand  an  annual  supply  from  the  north,  and 
thus  occasion  our  north  and  east  vvmds  ;  and  the  absence  of 
these  phjEnomcna  may  occasion  an  inHux  from  the  south, 
if  the  north  and  east  ar6  summoned  to. a  different  quarter, 
by  similar  causes. 
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On  this  table  we  mav  remark,  1.  That  thotich  the  ma- 
thematical temperature  of  the  autumnal  cquino.x  be  exactly 
the  s.unc  as  that  of  the  vernal,  vet  the  real  is  much  hiuhcr^ 
as  the  northern  hemisphere  beinir  cooled  during  the  wuiter 
is  slowly  heated,  and  being  healed  during  the  i^mnmer  is 
tilowly  cooled. 

C.  That 
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S.  That  in  consequence  of  this  cireumstiuice  the  real 
"teuiperature  of  the  autumnal  equinox  approaches  much 
nearer  to  the  astronomical  than  does  that  of  the  vernal, 
until  we  arrive  at  latitude  70°  and  the  higher  latitudes. 

3.  In  all  latitudes  above  the  equator  a  cold  approaching 
to  the  astronomical  is  scarce  ever  felt  at  sea  in  winter  :  to 
what  can  this  be  attributed  but  to  the  equatorial  elllucncc? 
For  other  causes,  viz.  evaporation  and  the  frequent  inter- 
vention of  clouds,  or  at  least  haze,  intercept  the  sun's  rays, 
and  consequently  should  cool  the  air  even  below  the  astro- 
nomical ratio  which  supposes  the  incidence  of  all  the  rays: 
in  latitudes  above  20°  the  difference  is  enormous. 

4.  At  the  distance  of  some  hundred  miles  from  the  coasts 
of  the  Atlantic,  in  latitudes  above  40",  the  cold  is  much 
more  moderate  than  the  mathematical  ratios  indicate  in 
most  years ;  owing  to  the  above-mentioned  cause,  and  to 
the  reign  of  westerly  and  southerly  winds,  which  convey 
their  heat  to  a  considerable  distance  before  tliey  are  cooled. 

But  in  latitudes  between  55°  and  3t)°  a  degree  of  cold  far 
superior  to  the  astronomical  has  often  been  observed,  and 
particularly  of  late,  and  in  countries  not  very  distant,  or 
even  bordering  on  the  Atlantic.  These  extraordinary  sea- 
sons may  be  attributed  partly  to  the  absence  of  the  superior 
effluence,  or  its  refrigeration  in  comnmnieating  with  air  re- 
plete with  vapours,  and  partly  to  the  prevalence  of  east- 
north-east  winds  which  proceed  from  the  interior  and  cold- 
est parts  of  our  continent;  and  hence  the  cold  of  the  year 
1776,  so  well  described  by  Van  Swinden,  seems  rather  to 
have  followed  the  order  of  the  longitudes  than  of  the  lati- 
tudes. VVargcntin,  secretary  to  the  Royal  Academy  of 
iitockholm,  informs  him  that  the  cold  observed  that  winter 
in  Stockholm  was  not  at  all  extraordinary,  and  expresses 
his  surprise  that  it  should  have  been  so  rigorous  in  Ger- 
jiiany,  France,  and  England.  (Mem.  Paris,  1776,  p.  129.) 
Kay,  it  appears  that  tlie  north-east  wind  which  raged  so 
furiously  in  Holland  and  at  Montmorenci,  latitude  49°,  on 
the  27th  (see  Van  Swinden,  p.  40),  had  not  been  at  Peters- 
burgh  ou  the  1  Sth,  nor  any  day  after ;  for  a  perfect  calm 
reigned  on  that  da\-,  and  the  high  winds  of  the  remainder 
of  the  mouth  v.ere  from  the  north-west.  (Act.  Petropol. 
p.  3&2.)  It  is  thcrefoifc  probable  that  this  \\iud  proceeded 
obiiquelv  from  the  eastern  and  southern  parts  of  Russia, 
and  may  have  been  derived  from  latitude  55°  and  longitude 
40°,  and  originated  on  the  Atlantic,  latitude  40- ;  and  hence 
the  utmost  riitiour  of  this  cold  w^as  sooner  perceived  in  the 
Bouth  t)f  France,  as  Thoulouse,  Marseilles,  &cc.  than  in  the 
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mare  northern  latitudes,  as  may  be  seen  in  Van  Swinden's 
general  table,  for  it  reached  these  towns  on  the  18th  or  19th 
of  January.  In  the  more  northern  latitudes  it  was  felt  only 
on  the  27th  ;  it  is  true  its  date  at  St.  Jean  de  Luz,  latitude 
43^,  is  January  2Sth  in  the  general  table  ;  but  this  is  a  mis- 
take, as  may  be  seen  p.  181,  for  January  ipth  is  there  said 
to  be  the  true  date,  and,  p.  179,  it  is  said  that  the  18th  or 
iQth  of  Januar)^  are  the  days  on  which  the  greatest  cold 
was  observed  in  all  places  south  of  the  Garonne ;  which 
fully  confirms  my  former  statement,  that  the  wind  which 
produced  this  cold  originated  in  the  south-west,  and  thence 
war.  gradually  propagated  northwards  and  eastwards.  All 
the  minuter  niodificaiions  of  this  cold,  in  places  not  very 
distant  from  each  other,  may  be  ascribed  either  to  recent 
falls  of  snow,  the  proximity  to  which  must  affect  more  or 
less  the  thermometers,  the  greater  or  lesser  abundance  of 
vapours  m  the  atmosphere,  and  other  circumstances  too 
tedious  and  minute  lor  insertion  in  this  general  view. 

Snow  falling  from  some  height  in  the  atmosphere  is  ge- 
nerally for  some  time  surrounded  with  an  atmosphere  much 
colder  than  the  air  some  feet  above  it,  as  Mr.  Wilson  ob- 
served, though  it  did  not  occur  to  him  that  the  cold  waS' 
comnimiicated  to  the  air  by  the  snow ;  for  he  thought  it 
highly  remarkable  that  a  thermometer  hung  24  feet  above 
the  snow  was  four  degrees  less  cold  than  one  suspended 
9.1  feet  above  it.  (PhiT.  Trans.  17S0,  p.  462.)  Yet  Mr. 
Boyle  has  long  since  noticed  a  similar  fact  (Boyle  Abridg.  i. 
p.  629),  as  related  to  him  bv  some  navigators;  and  Foster 
expressly  mentions,  that  being  to  the  leeward  of  an  icy 
mountain,  probably  many  feet  distant,  the  thermometer 
sunk  four  de^^rees,  and  rose  to  its  former  height  when  he 
had  passed  that  mountain  (Observat.  p.  73) ;  but  when 
there  is  not  a  recent  fall  of  snow,  the  air  several  feet  above 
the  surface  of  the  earth  is  generally  colder  (when  no  great 
evaporation  takes  place)  than  that  nearer  to  its  surface. 
Thus  during  the  intense  cold  of  January  177fi,  there  hav- 
inii"  been  no  fall  of  snow  since  the  24th,  \'an  Swinden  found 
the  degree  of  cold  on  tlie  morning  of  the  27th  to  be  8"  25', 
while  Camper,  in  the  same  street,  whose  thermometer  was 
some  feet  nearer  to  the  earth,  found  it  only  6"^  5'.  (See  \^an 
Swinden,  sur  le  Froid  de  I'Annee  1770,  p.  24,  25,  2S,  and 
17G.) 
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XXXV.  Account  and  Description  of  a.  Stone  which  fell  from 
the  Clo/uli  ill  the  Commune  of  Sales,  near  FiUe-Vianchcf 
in  the  Department  of  the  Rhone.       From  a  jMemoir  of 
M.  De  Drke,  read  in  the  National  Insiitute  April  li, 
1803*. 

W  E  Iwavc  more  than  once  entertained  our  readers  wiih 
phaenomena  analogous  to  lliat  which  is  to  he  the  suhject  of 
the  present  memoir ;  and  since  the  attention  of  philoso- 
pliers  has  been  directed  to  these  siug-ular  facts,  one  might 
say  that  they  have  been  more  frequent.  We  cannot,  and 
indeed  ought  not,  to  explain  them  until  their  existence  has 
bi;exi  fully  proved,  and  until  all  the  circumstances  by  whi-ch 
they  are  characterized  are  well  known.  The  account 
\vhich  we  are  about  to  transcribe  is  extracted  from  a  pretty 
long  memoir  on  these  phaenomena  read  some  time  ago 
before  the  National  Institute,  by  M.deDree,  brother-in- 
law  of  Dolomieu,  a  verv  enlightened  amateur  of  mine- 
ralogy, and  possessor  of  one  of  the  richest  collections  of 
this  kind  in  France.  Among  the  facts  which  he  collected, 
the  one  about  to  be  mentioned  has  a  striking  character  of 
autlienticity ;  and  it  acquires  a  particular  ticoree  of  in- 
terest from  a  comparison  which  piovcd  to  us  that  wc  ob- 
served the  same  meteor,  without  doubting,  any  more 
than  others  who  saw  it  either  at  Geneva  or  in  the  westeni 
part  of  Svvisserland  as  far  as  Berne,  that  it  v^as  one  of 
those  sLoacs  tlie  origin  of  which  it  is  so  diliicult  to  deter- 
mine. 

"  In  the  month  of  Februar)'  1S02  I  was  at  Lyons  with 
Dr.  Petetin,  president  of  the  Medical  Society  of  that  city, 
member  of  several  learned  societies,  and  author  of  a  work. 
entilled  Xouveau  ]\Iecanis;ne  de  l' Elect riciie :  we  were  con- 
versing on  scientific  subjects,  when  he  asked  me  wliether  I 
had  heard  any  thii:g  of  a  meteor  which  appeared  at  Lyons 
some  years  ago ;  and  on  my  answering  in  the  negative,  he 
related  the  fact,  of  which  he  was  a  witness,  in  nearly  the 
following  manner : 

"  Abc)r.t  four  vears  ago  (said  he)  during  the  evening  twi- 
light in  tlie  month  of  March,  the  weather  being  serene,  and 
not  at  all  cloudy,  there  passed  over  Lyons,  nearly  in  a  di- 
rection from  east  to  west,  a  luminous  ball,  whicVi,  as  it  at- 
tracted attention  by  the  strong  light  it  emitted  in  its  pas- 
sage, was  almost  generally  observed.  He  added,  that  he 
learned  a  few  days  after  that  this  luminous  globe  had  been 

*  From  BUJLii.ijte  Britanniquey  vol.  xxii.  no.  4,  April  1S03, 
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seen  by  some  travellers  on  Mount-Ccnis  j  and  he  wa5  in* 
ibrnjed  at  the  same  time  that  it  had  i^ai}en  in  the  environs 
of  N'llle-Franche  under  the  form  of  an  incandescent  stone, 
a  small  fragment  of  which  was  acnt  to  him. 

**  lie  assured  me  also,  that  a  comparison  he  then  made 
of  the  periods  at  which  the  meteor  had  been  observed  on 
Mouut-Cenis,  at  Lyons,  and  at  Villc-Franchc,  positivelv 
announced  that  it  was  the  same  ball  which  had  traversed 
that  line  and  shown  itself  in  these  three  points. 

'*  1  expressed  to  Dr.  Fetetin  a  desire  of  seeing  the  frag- 
ment of  this  stone  which  be  had  in  his  possession ;  and 
the  doctor,  judging,  no  doubt,  from  tlie  anxictv  I  showed 
to  obtain  miorniation  respecting  this  phainomenon,  how 
miK'h  I  was  interested  in  it,  was  so  kind  as  to  offer  me  this 
fragment  in  case  he  should  fu)d  it. 

"  I  was  the  more  desirous,  indeed,  to  see  the  specimen 
of  this  mineral  mass,  as  I  had  it  in  my  power  to  compare 
it  with  analogous  specimens,  one  of  which  fell  near  W^old 
Cottage,  in  Yorkshire,  on  the  13th  of  December  1795,  and 
another  near  Eenares,  in  I'engal,  on  the  ]()th  of  September 
179^?  a  fragment  which  I  brought  with  me  a  few  years  ago 
from  London,  where  I  received  it  from  count  de  Buurnon, 
F.  U.S.,  a  very  celebrated  mineralogist. 

"  Some  time  alter  Dr.  Petetin  sent  mc  the  fraginent  in 
c^uestion,  and  I  was  much  surprised  to  find  that  it  had  a 
perfect  similarity  to  specimens  of  those  vhich  fell  at  Be- 
nares and  at  Wold  Cottage;  a  similarity  manifest  not  only 
in  rcirard  to  the  u:enus  of  stones  but  to  the  mineraloTical 
species  which  enter  mto  their  composition,  and  also  in  re- 
gard to  the  eflects  resulting  from  their  movement  in  the 
atmospheric  fluid. 

"  As  the  details  which  Dr.  Petctin  was  so  kind  as  to 
transmit  to  me  along  with  this  valuable  present  gave  me 
reason  to  hope  that  f  should  be  able  to  discover  tbe  exact 
spot  v/here  this  globe  fell,  and  the  circumstances  attending 
its  fall,  I  made  rcsearclies  in  the  neighbourhood  of  Ville- 
Franche,  which  were  not  fruitless;  for  by  successi\ely  ac- 
quiring more  satisfactory  infonnation  I  was  at  length  di- 
rected towards  the  commune  of  vSales,  at  about  the  distance 
nf  a  leaauc  and  a  half  to  tbc  north-west  of  \'ille-Franche, 
in  the  department  of  the  Rhone,  where  I  learned  that  most 
of  the  inhabitants  had  been  witnesses  of,  and  niuch  fright- 
ened by,  the  arrival  of  this  luminous  body,  which  had  fallen 
in  a  vineyard  within  tbree  hundred  paces  of  the  village,  and 
near  the  house  of  a  vintager  named  Pierre  Crepier. 

"  I  addressed  myself  to  two  of  the  inhabitants  best  ac- 
quainted 
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qliainted  with  the  f^ct^  ftnd  who  appeared  inost  capable  of 
relating  all  the  ciicLUnstaiic^esoFit  with  sinipjicitv,  and  free 
from  that  air  of  the  marvellous  from  which  minds  not  di- 
rected by  a  knowledge  of  the  princij>les  of  philosophy  can 
soareely  be  preserved.  1  proeeedfd  with  them  towards  the 
house  of  Crepier,  and  it  was  tiiere  on  the  spot  where  the 
stone  buried  itself  in  the  earth  that  I  received  every  inforni- 
atiou  respeeting  it,  auJ  even  obtained  the  last  specimen  of 
this  stone  w  hich  Crepier  had  remaining. 

*^  Ihe  following  are  all  the  circumstances  I  collected  in 
regard  to  this  singular  phaenomenon,  omitting  the  useltsi 
reasoning  in  regard  to  its  authenticitv : 

**  On  the  12th  of  March  179S,  about  six  in  the  evening-, 
ti*e  Weather  being  calm  and  serene,  a  luminous  globe  of  an 
extraordinary  appearance  attracted  towards  tlie  east  the  eves 
of  the  inhabitants  of  the  eomnnme  of  Sales  and  of  the  neiirh- 
bouring  villages,  as  they  were  returning  from  their  labour; 
and  its  rapid  approach  and  horrid  humming  noise,  like  that 
produced  by  an  irregular  and  hollow  body  traversing  the 
atmosphere  with  rapidity,  threw  all  the  inhabitants  of  that 
commune  into  the  greatest  terror,  especially  u  hen  they  saw 
it  pass  over  their  heads  at  a  very  little  elevation.  Accord- 
ing to  their  report  this  ball  lel't  behind  it  a  loii'jc  train  of 
light,  and  eniitted,  \\'n\\  an  almost  contiiuial  craeklinfr  noise, 
gmall  blue  sparks  of  lire  similar  to  small  stars. 

**  Its  fall  was  then  observed  by  three  workmen  who  were 
not  more  than  fifty  paces  from  it.  One  of  then),  named 
Montillard,  a  youno-  man  who  was  nearest  to  it,  was  struck 
with  terror,  and  dropped  his  coat  and  a  billet  of  wood  which 
he  was  carrying,  in  order  that  he  might  escape  as  fast  as  he 
could.  The  other  tuo,  named  Chardon  and  Lapous,  were 
no  less  frightened,  and  tied  to  Sales,  where  a  general  alahm 
revailed,  These  three  witnesses  agree  \n  stating  that  this 
ody  moved  with  astonishing  rapidity,  and  that  after  its 
fall  they  still  heard  a  kind  of  hissino;  noise  proceeding  from 
the  place  where  it  buried  itself. 

"  h\  regard  to  Ciepier,  he  was  at  home ;  where  he  was- so 
much  frightened  witli  the  hissing  of  the  body  in  the  air,  and 
the  noise  of  its  fall,  which  took  place  v.  ithin  less  than  twenty- 
pacts  ot  his  habitation,  that  at  lirsl  he  shut  himself  up  with 
his  family  in  the  cellar,  and  then  in  his  bed-chamber;  where 
iear  prevailmg  over  curiosity,  he  spent  the  night  without 
daring  to  go- out  to  examine  what  had  happened. 

'*  Next  morning  he  was  called  out  by  Chardon  and  La- 
pous, who  had  carried  with  them  M.  Blondel,  adjunct  of 
tlw  commune  of  Sales,  and  several  other  persons,  and  thcy 

all 
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all  repaired  together  to  the  place  where  the  luminous  body 
had  been  seen  to  bury  itseff.  There,  at  the  bottom  of  a 
hollow,  eighteen  inches  in  depth,  that  is  to  say,  of  the 
whole  thickness  of  the  vegetable  earth,  they  found  a  large, 
black,  irregular,  ovoid  mass,  according  to  their  expression 
like  a  calf's  head.  It  was  entirely  covered  with  a  blackish 
crust ;  it  was  no  longer  warm,  and  had  the  smell  of  gun- 
powder. They  observed  also  that  it  was  split  in  several 
places,  so  that  Chardon  by  thrusting  his  bill  into  one  of 
the  fissures  made  it  fall  to  j)iece3.  1  was  not  able  to  learn 
properly  whether  this  fissure  was  lined  by  a  crust  similar  to 
that  on  the  surface ;  they  only  thought  they  remembered 
that  it  was  partly  black.  This  mass,  having  been  trans- 
ported to  Crepier's  house,  their  first  care  was  to  examine 
the  nature  of  so  unexpected  an  object,  and  what  it  con- 
tained. The  stone  therefore  was  weighed,  and  imme- 
diately broken  ;  bat  finding  only  a  stone,  from  avarice, 
which  did  not  fad  to  succeed  their  emotions  of  fear,  they 
proceeded  to  a  sentiment  of  indificrencc  for  this  mass,  while 
tile  phcenomenon  was  imputed  to  the  most  whimsical  and 
supernatural  causes,  accordinsi;  to  the  kind  of  impression 
which  had  been  communicated  to  the  spectators. 

"  The  weight  of  this  stone  was  about  twenty  pounds. 

*'  The  noise  of  this  event  was  soon  spread  ;  and  t!ie  com- 
missioner of  the  executive  power  to  tlie  administration  of 
Ville-Franche  being  informed  of  it,  he  sent  to  request  the 
stone,  with  information  respecting  its  fall.  A  fragment  of 
it,  weighing  about  seven  pounds,  was  brought  to  him,  a 
part  of  which,  with  an  account  of  the  phcenomenon,  he 
transmitted  to  one  of  the  menibcr.-i  of  tlie  conventional  as- 
sembly. I  do  not  knov/  what  attention  was  paid  to  it,  and 
what  eflect  it  produced,  at  a  time  when  every  mind  was  ab- 
sorbed in  politics. 

**  M.  Place,  a  merchant  of  Villc-Franche,  who  was  at 
Sales  at  the  sanie  time  I  was  there,  assured  me  that  he  vviis 
a  witness,  as  well  as  many  inhabitants  of  \^ilie-Franehe,  tQ 
the  passage  of  this  luminous  globe  over  the  town  ;  that  he 
heard  its  humming  noise  ;  that  us  elevation  could  ncjt  ex- 
ceed 500  toises ;  and  that  its  direction  was  from  east  by 
south  to  west  by  north. 

"  J  must  add,  that  the  simplicity  of  most  of  the  reports 
made  to  me,  their  perfect  agreement  in  all  the  important 
points,  and  the  great  number  of  j)ersons  who  saw  this  phae- 
nomenon,  which  too'  place  at  that  time  ot  day  most  fa- 
vourable for  its  bein  g  aerally  obser\ed,  leave  no  doubt 
with  mc  in  regard  to  the  vciacily  of  the  account  which 
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1  have  here  given,  and  of  the  certainty  of  the  fact  in  ques- 
tion. 

**  Some  time  ago,  when  conversing  on  the  subject  of  this 

•phsenomcnon  with  professor  Pictet,  he  recollected  that  at  the 
same  period  he  and  a  number  of  the  inhabitants  of  Geneva 
and  the  neighbouring  towns,  as  far  as  Berne,  had  oi)served  a 

^^  luminous  body  which  suddenly  appeared  in  the  southern  re- 

■gions,  proceeding  rapidly  froai  east  to  west.     This  phaeno- 

'fnenon  at  that  time  was  considered  to  be  a  meteor ;  but  he  is 

so  fully  persuaded  that  tliis  body  is  the  same  which  fell  at 

Sales,  that  he  has  given  me  permission  to  quote  his  testmionv*. 

*'  To  these  circumstances  I  shall  join  a  description  of  the 

'  characters  of  this  mineral  substance,  in  regard  to  the  point 
of  view  in  which  they  ought  to  be  considered  by  a  minera- 
logist ;  and  I  shall  give  the  result  of  the  analysis  of  it  made 

-  by  Vauquelin,  member  of  the  Institute. 

^  ^*  Its  colour  in  the  inside  is  an  ash-gray  formed  by  a 
mixture  of  whitish  parts  interspersed  with  black  metallic 
points. 

*^  Its  texture  is  gravelly,  and  the  substances,  of  which 
I  am  about  to  speak,  arc  disseminated  in  it,  as  octaedral 
iron  and  sulphuret  of  iron  are  in  the  amphibolic  steatites 
of  Corsica,  &c. 

''  Humidity  does  not  communicate  to  it  an  argillaceous 
odour. 

"  The  following  are  the  substances  found  disseminated 
throughout  the  mass  of  this  stone.  The  first  is  malieable 
iron  in  grains  which  readily  ru5t,  and  which  vary  in  size 
from  an  almost  imperceptible  point  to  a  line  in  diameter, 
and  even  to  the  weight  of  twenty-four  grains. 

*'  'fhese  grains  of  iron  arc  malleable,  soluble,  and  sus- 
ceptible of  attraction  by  the  magnet.  They,  however,  differ 
from  forged  iron  in  having  a  whiter  aspect  and  less  ducti- 
litv ;  in  being  a  little  oxidated,  and  containing  nickel,  as  is 
found  bv  analysis.  Those  placed  in  the  centre  of  the  mass 
are  in  the  same  state  as  those  found  at  the  surface. 

*  I  have  a  perfect  recollection  of  the  appearance  of  this  meteor.  Its 
light  was  exceedingly  bright,  and  its  motion  so  rapid,  that  it  was  seen 
only  for  a  few  seconds,  during  which  it  diffused  throughout  the  v. hole 
town  an  alarming  light,  tliough  it  parsed  at  tMe  distance  of  more  than 
twenty  leagues  t^  the  south.  Its  direction,  according  to  estimation,  was 
precisely  towards  the  qiarrer  in  which  it  fell.  My  learned  colleague, 
professor  Prevosr.  embrartd  this  opportunity  of  presenting  ro  the  Phvsicai 
Society  established  at  Gaieva  a  veiy  interesting  memoir  on  the  buiicks  or 
fire-balls,  in  which  he  collected  considerations  respecting  the  supi^osed 
magnitude,  distance,  and  velocity  of  these  meteors,  v/hich  will  excite  less 
surprise  at  present  than  they  did  at  that  period. — liott  of  prof  a  sir  P'jrtrt. 

"The 
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*'  The  pccond  substance  is  lamcllated  pyrites  (sulphuift 
oi"  iron)  of  a  white  colour  inclining  a  little  to  that  of  nicke)  J 
it  i?  souK'times  dispersed  throughout  the  mass  m  grains,  and 
sometimes  it  lines  llic  fis-ures  interspersed  in  the  stone. 
This  pyrites  experieiices  only  a  very  slight,  partial,  and  tran- 
sient eft'ervescence  in  acids  :  it  is  not  susceptible  of  attj'ac- 
tion  by  the  magnet ;  by  thic  blowpipe  it  readily  gives  a  frit 
interspersed  wjlh  small  globujes  like  other  pyrites.  That 
in  a  thin  stratum  on  the  sides  of  the  fissures  h^s  a  gray  and 
less  brilli.aut  colour.  It  contains  less  sulphur,  and  ap- 
proaches near  to  malleable  iron  in  grains. 

*'  The  third,  \\hich  is  y^ery  rave,  is  under  the  form  of 
ppherical  or  irregubir  globule?^  of  a  dark  gray  colour,  brittle, 
and  having  a  smooth  compact  fracture.  It  produces  no  ef- 
ficrvcaeence  in  acids  ;  is  not  susceptible  of  attfaciion  by  the 
magmet ;  is  refractory  to  the  blowpipe,  and  assumes  in  it 
only  a  red  and  black  tint.  When  scratched  with  a  graver 
thi^  substance  assumes  a  metallic  colour  like  trap. 

"  Besides  the  gray  globules  I  found  also  other  globular 
and  irregular  bodies  of  an  olive-green  ground  inclining 
sometimes  to  yellow,  the  fracture  of  which  has  a  fat  shining 
aspect  like  the  steatites  of  Brian(;on,  and  which  are  not  very 
hard.  As  several  of  these  bodies  lose  their  distinguishing 
character,  approaching  more  or  less  to  the  appearaiice  of 
paste;  and  besides,  as  they  are  in  very  small  (juautity,  I  did 
not  think  it  pioj)er  to  include  then)  among  tlie  number  of 
tlie  contained  substances. 

"  The  suriace  of  tliis  stone  is  a  vitrified  black  crust, 
slightly  puffed  up,  which  strikes  fire  with  steel ;  of  a  quarter 
of^i  line  in  t}nckness  at  most,  and  in  the  surface  of  which 
are  observed  a  few  grains  of  iron  and  some  gray  globules, 
which  beino;  more  refractory  than  the  rest  of  the  paste  have 
resisted  the  effects  of  the  heat. 

*'  It  is  to  these  grains  and  these  globules,  which  in  all 
probability  have  been  detached  from  the  mass  by  the  fusion 
of  the  neiglibouriug  parts  or  by  the  intensity  of  the  heat, 
that  we  ought  to  ascribe  those  blue  sparks  which  escaped 
from  the  mass  during  its  course. 

*'  It  is  also  to  be  remarked,  that  in  a  fragment  of  this 
stone  the  vitrification  has  been  effected  in  a  part  of  an  in- 
terior fissure  lined  with  pyrites,  with  this  ditlercncc,  that 
tliis  vitrification  is  much  more  puffed  up. 

^'  The  interior  of  the  stone  e\  en  in  the  parts  iK-arcst  to 

the  vitrified  crust  does  not  seem  to  have  undergone  any 

chani'e  by  the  action  of  the  fire,  only  its  granulated  tissue  has 

that  fax  aspect  observed  in  all  stones  which  with  this  kind  of 
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aggicgatjon  have  undergone  a  certain  degree  of  heat ;  an 
aspect  which  niav  be  better  distinguished  than  described. 
In  regard  to  the  globular  bodies,  they  cannot  be  the  result 
ot"  a  kind  of  fusion,  since  they  have  none  of  the  chuiactcrs 
of  glass  ;  and  being  the  most  refraclorv  of.  all  those  sub- 
stances of  which  the  stone  is  composed,  iheV  could  not  pas$ 
to  the  state  of  vitritication  near  pyrites,  which,  though  the 
least  alterable  substance,  has  nevertheless  retained  its  lumtl- 
lated  tcxtui-e. 

*'  The  paste  or  earthy  part  even  in  small  fragments  ex- 
perience*: in  nitric  acid  a  partial  solution  without  loslnir  its 
cohesion,  and  being  before  susceptible  of  attraction  by  the 
magnet  is  not  so  afterwards  ;  which  announces  that  the  iron 
only  has  been  attacked  by  the  a.-id.  It  however  still  retains 
some  metallic  grains,  which  are  pyrites.  Treated  by  the 
blowpipe  it  gives  black  frit,  assumes  the  metallic  aspect, 
and  continues  to  be  attractable- 

"■  I  shall  not  give  the  specific  gravity  of  this  stone :  as 
it  is  not  homogeneous,  and  as  its  gravity  depends  on  the 
greater  or  less  quantity  of  metallic  particles,  and  especially 
on  the  iron  found  in  it,  no  positive  character  can  be  de- 
duced from  this  property. 

"  To  conclude  :  I  can  assert  that  the  earthy  part  of  the 
interior  of  this  mass,  as  v^ell  as  each  of  the  contained  sub- 
stances, is  in  its  original  state,  and  that  the  only  changes 
which  the  fire  has  effected  are  the  relaxation  in  the  tissue 
which  I  have  already  mentioned  ;  and  perhaps  the  change 
of  colour,  in  case  it  has  a  particular  ojie.  I  have  also  reason 
to  think  that  in  certain  respects,  and  particularly  in  regard 
to  texture,  it  approaches  some  kinds  of  pot-stone  or  sili- 
ceous serpentine  containing  metals. 

"  1  shall  conclude  this  description  by  transcribing  the 
letter  in  which  Vauquelin  communicated  to  me  the  result 
of  the  analysis  he  made  of  this  stone  : — '  The  stonfi  which 
you  gave  me  to  analyse  (savs  he)  consists  of 

Silex  '    -      1      _     -     -     46 

Oxidated  iron     -     -     -     38 

Magnesia      -     -     -     -     13 

Nickel     -----       2 

Lime      -----       2 
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*"This  stone  is  directly  attacked  by  acids.  By  the  ef- 
fect of  this  action  sulphurated  hydrogen  gas  is  constantly 
developed.    The  liquors  resulting  from  the  solution  of  this 

stone 
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stone  in  acids  have  a  more  intense  green  colour  than  that 
uhich,  as  appears,  oiiglit  to  arise  from  the  iron  it  contains/ 

"  On  pulverizing  this  stone  there  were  detached  globules 
of  iron,  one  of  which  weifrhed  about  24  grains.  Its  colour 
ts  whiter  than  that  of  orduiary  iron,  and,  though  ductile,  it 
is  harder  than  bar  iron.  It  contains  sulphur  and  nickel. 
Whence  it  appears  that  the  sulphurated  hydrogen  gas  and 
nickel  found  in  it  arise  from  the  iron  it  contains. 

"  The  three  parts  which  are  in  excess  in  the  result  of  the 
analysis  anse  from  the  oxygen  absorbed  by  the  iron.  It 
ouoht  even  to  have  acquired  more  of  it,  and  consequently 
theie  must  be  a  loss. 

.  **  The  experiments  of  Mr.  Howard  on  the  same  subject 
have  been  published  in  the  Annales  de  Ckimie,  and  you 
will  see  that  mv  analysis  has  a  great  relation  to  his.  You 
ouofht  to  place  the  more  confidence  in  it,  as  I  obtained  the 
same  resuhs  before  I  was  made  acquainted  with  those  of 
Mr.  Howard  *. 


XXXVr.  Account  of  a  Fire-ball  which  fell  in  the  Neigh^ 
I'Oiirhood  of  Laigle :  in  a  Letter  to  the  French  Minisfrr 
of  the  Interior.  Ihj  C.  BioT,  Member  of  the  National 
Institute,  dated  July  20,  1S03, 

i.  READ  yesterday  to  the  Institute  an  account  of  the  journey 
I  lately  undertook  by  your  desire  in  consequence  of  the  me- 
teor of  Laigle.  It  has  been  ordered  to  be  printed.  An  ex- 
tract from  this  account  may  be  interesting  to  you  who  have 
contributed  to  place  this  astouisiiing  phxaomcnon  beyond 
&  doubt,  and  perhaps  to  the  Chiei  Consul,  who  amidst  so 
many  labours  still  linds  means  to  devote  some  moments  to 
the  sciences. 

When  I  set  out  from  Paris  on  the  26th  of  June,  I  did  not 
proceed  directiy  to  Laigle.  Had  the  explosion  been  as  sud- 
den as  was  announced,  it  must  have  been  heard  at  a  great 
distance.  It  was  therefore  agreeable  to  the  rules  of  criti- 
cism, first  to  collect  scattered  testimonies,  and  to  sutler 
myself  to  be  gradually  conducted  by  them  to  the  place 
where  the  meteor  was  said  to  have  burst ;  for  in  regard  to 
all  the  circumstances  of  the  explosi(m  the  accoiints  could 
not  but  agree,  in  whatever  part  they  might  be  collected. 

*  [n  rl's  nt/r  Number  wc  shall  give  an  account  of  the  stones  which 
fell  in  the  iiL-igiibourhyod  of  EnsliisUuuu  and  of  Aijei-i,  taken  from  the 
ratnc  sou  tee. 

I  went 
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■''I  went  first  to  Alcncon,  fifteen  leagues  west-south-west 
ofLaigle,  and  ingoing  thither  I  learned  that  a  globe  of 
fire  had  been  seen  proeeeding  towards  the  north.  The  ap- 
pearance of  this  globe  had  been  followed  by  a  violent  ex- 
plosion. 'Jills  took  place  on  the  26th  of  April  1802,  at 
one  ni  the  afternoon.  By  the  direction  of  this  phaenonic- 
non,  the  day,  and  particularly  the  hour,  I  judged  that  this, 
had  been  the  commencement  of  the  meteor  of  Laigle. 

At  Alencon  nothing  had  been  heard— in  consequence,  no 
doubt,  of  the  usual  noise  which  prevails  in  a  large  town ; 
but  if  I  received  only  vague  reports,  I  acquired  a  very  im- 
portant certainty,  by  the  mineralogical  collections  of  the 
country,  that  nothiii'j;  exists  in  the  ncighbovu'hood  ofLaigle 
•which  has  any  resemblance  to  the  meteoric  stones. 

From  Alencon  I  proceeded  to  Laigle,  traversing  the  vll- 
lagv's,  conducted  by  the  accounts  given  me  by  the  inhabi- 
tants. All  of  them  had  heard  the  meteor  on  the  day  and 
at  the  hour  mentioned.  In  this  manner  I  reached  Laigle, 
and  proceeded  to  the  house  of  our  colleague  Le  Blond  ;  and 
I  \\  as  happy  to  lind  in  him  the  intelligence  of  a  philoso- 
pher and  the  kindness  of  a  friend. 

The  meteor  did  not  burst  at  Laigle,  but  at  the  distance  of 
half  a  league  from  it.  I  saw  the  awful  traces  of  this  phae- 
noraenou;  I  traversed  all  the  places  where  it  had  been 
heard  ;  I  collected  and  compared  the  accounts  of  the  inha- 
bitants :  at  last  I  found  some  of  the  stones  themselves  on 
the  spot,  and  they  exhibited  to  me  physical  characters  which 
admit  no  doubt  of  the  reality  of  their  fall. 

If  we  first  consider  the  physical  testimonies,  no  meteoric 
stones  had  been  found  in  the  hands  of  the  inhabitants  be- 
fore the  explosion  of  the  26th  of  April.  The  mineralogical 
collections,  formed  on  the  spot  a\  ith  the  greatest  care  for 
several  years,  contained  nothing  of  the  kind. 

The  founderies,  iron  works,  and  mines,  in  the  neigh- 
bourhood which  I  visited,  exhibited  nothing  in  their  pro- 
ductions or  in  their  scoriae  which  had  the  least  afiinity  to 
these  substances.  No  traces  of  a  volcano  are  found  in  the 
country. 

All  of  a  sudden,  and  only  since  the  time  of  the  meteor, 
tliese  stones  have  been  found  on  the  ground  and  in  the 
hands  of  rhe  inhabitants,  who  are  better  acquainted  with 
them  than  any  other  person. 

These  stones  are  found  only  in  a  certain  extent,  in  ground 

foreign  to  the  substances  they  contain,  and  in  places  where, 

on  account  of  their  size  and  their  number,  it  is  impossible 

they  could  have  escaped  notice. 
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The  largest  of  these  stones  when  broken  still  exhale  a- 
strong  sulphureous  odour  trom  iheir  interior  parts.  That 
of  then-  surface  has  vanished,  and  the  smallest  exhale  no 
sensible  odour,  so  that  the  odour  of  the  former  seems  also 
from  its  nature  likely  to  be  dissipated  in  the  course  of  time. 

These  are  so  many  physical  proofs  which  attest  that  the 
meteoric  stones  of  the  neighbourhood  of  Laigle  are  foreign 
to  the  places  where  they  have  been  found ;  that  they  were 
conveyed  thither  exactly  at  the  time  of  the  explosion,  and 
by  a  cause  which  has  modified  the  principles  they  contain. 

If  we  now  consult  ihe  moral  testimonies,  what  do  we 
find  ?  Twenty  hamlets,  dispersed  in  an  extent  of  more 
than  two  leagues  square,  almost  all  the  inhabitants  of  which 
declare  themselves  to  have  been  eye-witnesses  of  the  me- 
teor, attest  that  a  dreadful  shower  of  stones  was  projected 
from  it.  Among  the  number  there  are  men,  women,  and 
children.  They  are  simple  and  unlettered  peasants,  labourers 
possessed  of  strong  natural  sense  and  reason ;  respectable 
ecclesiastics,  and  young  people  who  having  been  military 
men  are  free  from  the  illusions  of  fear.  All  these  persons, 
of  professions,  manners,  and  opinions  so  different,  who  had 
very  little  or  no  intercourse  with  each  other,  agree  in  attest- 
ing the  same  fact,  which  they  had  no  interest  to  invent ; 
they  all  refer  it  to  the  same  day,  the  same  hour,  and  the 
same  moment,  making  use  of  the  same  comparisons ;  and 
this  fact,  so  strongly  and  so  generally  attested,  is  only  a 
consequence  of  the  physical  proofs  previously  collected  j 
which  is,  that  stones  of  a  peculiar  nature  fell  in  that  coun- 
try immediately  after  the  explosion  of  April  26. 

Besides,  traces  which  strongly  attest  the  fall  of  these 
masses,  never  mentioned  without  terror,  are  still  shown. 
The  inliabitants  say  that  they  saw  them  descend  along  the 
roofs  of  the  houses  like  hail,  break  the  branches  of  the 
trees,  and  rebound  after  they  fell  on  the  pavement.  They 
say  they  saw  the  earth  smoke  around  the  largest  of  them, 
and  that  they  still  burnt  after  they  were  in  their  hands. 
These  accounts  are  given  and  the  traces  shown  only  in  a 
certain  extent.  It  is  there  only  that  meteoric  stones  are 
found  on  the  ground.  Not  a  fragment  is  found  beyond 
that  district,  and  there  is  not  a  single  person  who  pretend* 
to  have  seen  any  of  them  fall  beyond  it. 

A  third  kind  of  proof  results  from  certain  physical  pecu- 
liarities uniformlv  related  by  the  inhai)itants  of  the  country, 
who  are  too  little  enlightened  to  have  foreseen  the  conse- 
quences. I  here  alKule  to  the  successive  changes  observed 
\u  the  hardness  of  the  stones  and  in  the  odour  exhaled ; 

change* 
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changes  which,  according  to  the  report  of  eye-witnesses, 
among  whom  we  must  reckon  our  colleague  Le  Blond,  took 
place  m  the  interval  of  a  few  days  after  the  explosion  of  the 
meteor,  and  of  which  I  myself  observed  verv  sensible  traces 
ou  breaking  fragments  of  different  dimensions ;  and  this 
new  comparison  of  testimonies  and  facts  serves  only  to 
show  a  new  agreement  between  them. 

All  the  physical  and  moral  proofs  which  it  has  been  pos- 
sible to  collect  are  iherefore  concentrated,  and  converge  to- 
V,  ards  one  point :  and  if  we  consider  the  manner  in  which 
I  was  led,  by  a  comparison  of  the  testimonies,  to  the  place 
of  the  explosion ;  the  number  of  particulars  which  1  col- 
lected on  the  spot ;  their  coincidence  with  those  which  I 
brought  from  the  distance  often  leagues;  the  multitude  of 
the  witnesses;  their  moral  character;  the  resemblance  of 
their  accounts,  and  perfect  agreement  from  whatever  part 
obtained,  without  its  being  possible  to  discover  a  single  ex- 
ception in  that  respect;  it  may  be  concluded,  without  the 
smallest  doubt,  that  the  fact  to  which  these  proofs  refer 
actually  took  place,  and  that  stones  really  fell  in  the  neigh- 
bourhood of  Laigle  on  the  26th  of  April  1802. 

From  the  aooreo-ate  of  the  testiiiion  es  we  have  deduced 
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the  following  description  of  the  phenomenon  : 

On  Tuesday,  April  26,  1802,  about  one  in  the  afternoon, 
the  weather  beinn;  serene,  there  was  observed  from  Caen, 
Pont-Audemer,  and  the  environs  of  Alencon,  Falaise,  and 
Verneuil,  a  fiery  globe  of  a  very  brilliant  splendour,  which 
moved  in  the  atmosphere  with  great  rapidity. 

Some  moments  after  there  was  heard  at  Laigle,  and  in 
the  environs  of  that  city  to  the  extent  of  more  than  thirty 
leagues  in  every  direction,  a  violent  explosion,  which  lasted 
five  or  six  minutes. 

At  first  there  were  three  or  four  reports  hke  those  of  a 
cannon,  followed  by  a  kind  of  discharge  which  resembled 
a  firing  of  musketry ;  after  which  there  was  heard  a  dreadful 
rumbling  like  the  beating  of  a  drum.  The  air  was  calm 
and  the  sky  serene,  except  a  few  clouds,  such  as  are  fre- 
quently observed. 

This  noise  proceeded  from  a  small  cloud  which  had  a 
rectangular  form,  the  largest  side  being  in  a  direction  from 
east  to  west.  It  appeared  motionless  all  the  time  that  the 
phaenomenon  lasted.  But  the  vapour  of  which  it  was  com- 
posed was  projected  momentarily  from  the  different  sides 
by  the  effect  of  the  successive  explosions.  Tins  cloud  was 
about  half  a  league  to  the  north-north-east  of  the  town  o-f- 
Laigle :  it  was  at  a  great  elevation  in  the  atmosphere,  for 
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the  inhabitants  of  two  hamlets  a  league  distant  from  each 
other  saw  it  at  the  same  time  above  their  heads.  la  the 
whole  eanton  over  which  this  cloud  hovered,  a  hissing  noise 
like  that  of  a  stone  discharged  from  a  sling  was  heard,  and 
a  multitude  of  mineral  masses  exactly  similar  to  those  di- 
stinguished by  the  name  of  meteoric  stones  were  seen  to  fall 
at  the  same  time. 

The  district  in  which  the  stonc.>  fell  forms  an  elliptical 
extent  of  about  two  leagues  and  a  half  in  length  and  nearly 
one  in  breadth,  the  greatest  dimension  being  in  a  direction 
from  south-east  to  north-west,  forming  a  declination  of 
about  22".  This  direction  which  the  meteor  must  have 
followed  is  exactly  that  of  the  magnetic  meridian ;  which 
is  a  remarkable  result. 

The  largest  of  these  stones  fell  at  the  south-east  extre- 
mity of  the  large  axis  of  the  eilip.se;  the  middle-sized  ones 
fell  in  the  centre,  and  the  smallest  at  the  other  extremity. 
It  thereby  appears  that  the  largest  fell  first,  as  might  natu- 
rallv  be  supposed. 

The  largest  of  all  those  which  fell  weigh  17i  pounds. 
The  smallest  I  saw  weigh  about  two  gros,  which  is  the 
thousandth  part  of  the  former.  The  number  that  fell  is 
certainly  aboee  two  or  three  thousand. 

In  this  account  I  have  confined  myself  to  a  simple  rela- 
tion of  facts  ;  I  have  endeavoured  to  view  them  as  any  other 
person  would  have  done,  and  I  have  employed  every  care 
to  present  them  with  exactness.  I  leave  to  the  sagacity  of 
philosophers  the  numerous  consequences  that  may  be  de- 
duced from  them  ;  and  I  shall  consider  myself  happy  if  they 
fmd  that  I  have  succeeded  in  placing  beyond  a  doubt  the 
most  astonishing  phaenomenon  ever  observed  by  man. 


XXXVIT.  Experiments  to  ascertain  the  Value  of  different 
Steeps  In  curhi'j:  the  Smut  In  IVheat,  and  promoting  Its 
Growth.     By  I\Ir.  B.  Bevan. 

To  the  Editor  of'  the  Philosophical  Magazine. 

I-eig]iton,  Bed  f'fil  shire, 
SIR,  'J^,ly  15,  iXoj, 

1  TAKE  the  libcrtv  of  sending  you  a  copy  of  a  table  of  re- 
sults VA  a  set  of  experiments  made  principally  with  a  view 
to  ascertain  the  valne  of  dlffci-ent  steeps  in  curing  the  smut 
in  wheit,  and  promoting  its  growth;  with  tuelve  samples 
of  o-ood  wheat  A,  and  twelve  samples  of  very  smutty  B ; 
°  a  each 
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each  sort  steeped  in  twelve  different  solutions  of  substances 
most  easily  to  be  procured. 
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The  wheat  was  sown  in  rows  in  Leighton  field  on  a  sandy 
soil  mixed  with  little  or  no  calcareous  matterj  and  is  but 
indifterent  land  for  bearing  wheat. 
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Neither  of  the  samples  that  were  steeped  in  solution  of 
nitric  acid  came  up,  except  one  or  two  single  corns ;  and 
which,  whether  by  having  more  room,  or  receiving  but  a 
less  degree  of  stimulus,  grew  extremely  luxurious.  1  tried 
the  same  steeps  with  barley,  and  found  the  same  effect  from 
the  nitric  acid,  as  not  a  sijiglc  one  came  up. 

The  ven,'  powerful  eftect  of  this  solution  will  induce  me 
to  try  it  again  in  dllfcrcnt  degrees  of  strength  j  and  should 
the  result  be  important^  I  shall  make  it  public. 

I  am,  sir. 

Your  most  humble  ser\-ant, 

B.  Bevan. 


XXXVIII.  New  Method  of  preparing  corrosive  SidTimate 
{hyperox'idated  Muriate  tf  Mercury)  in  the  humid  Way, 
By  M.  L.  Von  Schmidt  Phiseldeck*. 

XT  is  well  known  how  much  apothecaries  desirous  of  pre- 
paring their  own  medicines  are  indebted  to  Mr.  Westrumb 
for  having  furnished  them  witlra  method  of  preparing  cor- 
rosive sublimate  without  being  exposed  to  the  dangerous 
vapour  it  emits  during  the  sublimation.  For  some  time 
past  I  have  employed  myself,  merely  from  scientific  views, 
in  preparing  corrosive  sublimate  according  to  this  method. 
But  however  much  I  may  be  sensible  of  the  advantages  of 
this  process,  I  cannot  help  regretting  the  loss  sustained  in 
the  nitric  and  nmriatic  acids,  which  in  general  cost  so 
much  trouble  and  expense  before  they  can  be  obtained  pure. 
I  reflected  a  long  time  on  the  means  of  avoiding  this  loss, 
and  at  length  discovered  a  process  much  more  oeconomical 
th.an  that  of  the  chemist  Hameln.  The  question  was,  to 
dissolve  the  mercury  in  the  cheapest  concentrated  acid  (this 
acid,  without  doubt,  was  the  sulphuric  acid),  and  to  present 
to  the  oxide  of  mercury  the  muriatic  acid  without  having 
separated  it  from  its  alkaline  base.  I  resolved  then  to  pre- 
pare a  solution  of  mercury  in  sulphuric  acid,  and  to  decom- 
pose the  sulphate  of  mercur)^  by  muriate  of  soda.  I  then 
hoped  that  I  could  easily  separate  the  two  salts  that  were 
formed  by  crystallization,  as  the  sulphate  of  soda  for  its 
solution  took  only  eieht  parts  of  cold  water,  whereas  corro- 
sive sublimate  takes  \Q2',  but  I  found  that  after  the  first 

•  Fto'Ti   Jfj'irnnl  de  Cbimie  ct  de  Piiysi'iue,   par  J.  B.  \'an  Mens,, 
Pluviose  15,  an.  11. 

crystallization, 
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crystallization  the  two  salts  mixed,  and  that  no  other  means 
of  separating  them  remained  but  by  alcohol.  I  shall  pass 
over  in  silence  the  operations,  which  were  attended  with 
more  or  less  success  in  this  point  of  view,  and  describe 
only  the  process  which  I  definitively  adopted. 

I  introduced  into  a  tubulated  retort  two  ounces  of  mer- 
cury and  three  ounces  three  gros  of  concentrated  sulphuric 
acid  ;  1  then  adapted  to  tlie  retort  a  receiver,  without  luting 
it,  and  made  a  pretty  strong  fire.  During  the  solution  there 
was  disengaged  a  verv  considerable  quantity  of  sulphureous 
gas.  When  nothing  remained  in  the  retort  but  a  white 
mass,  I  added  a  solution  of  5^  ounces  of  marine  salt  in  six 
ounces  of  water,  and  exposed  the  mixture  to  strong  ebulli- 
tion for  half  an  hour.  A  complete  solution  took  place.  I 
filtered  the  liquid  while  still  in  a  state  of  ebullition,  put  it 
into  a  retort,  and  distilled  it  to  dryness.  On  the  remaining 
mass  I  poured  1 6  ounces  of  alcohol,  and  caused  it  to  digest 
for  some  hours.  I  then  decanted  the  liquid  from  oft'  the 
residuum,  filtered  it  again  warm,  and  put  it  once  more  into 
the  retort  after  I  had  washed  it,  taking  care  not  to  spread 
any  of  it  in  the  neck  of  the  retort,  and  distilled  it  to  dry- 
ness. I  must  here  remark,  that  the  distilled  liquid,  w  hich 
at  first  had  the  colour  of  Malaga  wine,  assumed,  after  the 
?olution  was  concentrated,  the  colour  of  water  de  Rabel ; 
and  the  saline  mass,  after  the  complete  evaporation  of  the 
alcohol,  was  exceedingly  white.  Lime  water  made  no  change 
in  the  colour  of  this  liquid. 

I  poured  over  the  mass  in  the  retort  1 2  ounces  of  water  j 
I  boiled  it  to  solution,  and,  having  filtered  the  liquor,  ex- 
posed it  to  crystallize.  Very  beautiful  crystals  in  the  form 
of  elongated  prisms  were  deposited.  I  then  poured  over 
the  residuum  eight  ounces  of  new  spirit  of  wine,  and  again 
obtained  a  considerable  quantity  of  corrosive  sublimate.  The 
distilled  liquid,  after  being  rectified  on  half  an  ounce  of  pot- 
ash, was  perfectly  pure. 

By  emploving  this  method,  corrosive  sublimate,  in  my 
opinion,  will  cost  one-half  less  than  by  Westrumb's  pro- 
cess. Sulphuric  acid  costs  only  one-third  of  what  the  nitric 
acid  does  ;  and  there  is  no  comparison  between  the  price 
of  pure  muriatic  acid  and  that  of  marine  salt.  1  therefore 
flatter  myself  that  this  method  will  meet  with  a  favourable 
reception. 
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XXXIX.    Observations   on   the  Plant  called  St.  Johns 
IVort.     £// C.  Baunach  *. 

Ot.  John's  wort  is  a  very  common  plant,  which  grows 
in  great  abundance  in  the  fields,  in  the  woods,  and  in  uncul- 
tivated places.  Botanists  have  described  its  distinguishing 
characters  under  the  name  of  hyper'tann  perforatum  :  it  is 
employed  in  medicine  as  an  excellent  vulnerary  and  balsamic 
remedy  ;  but  unfortunately  its  juice  is  of  little  utility,  since 
it  is  unknown  to  the  greater  part  of  dyers,  in  whose  art, 
however,  it  may  be  applied  with  success.  St.  .Tohn's  wort 
is  a  resinous  plant,  the  flowers  and  summits  of  which,  filled 
with  seeds,  contani  a  juice  soluble  in  water,  in  alcohol,  and 
vinegar :  it  difi'uses  throughout  the  first  two  licjviids  a  red 
colour  like  that  of  blood,  and  in  the  latter  a  most  splendid 
and  beautilul  crimson  :  when  combined  with  acids  or  me- 
tallic solutions  it  presents  a  beautiful  yellow  colour;  which 
proves  that  it  contains  two  colouring  matters,  one  more 
soluble  than  the  other,  that  is  the  red. 

To  dye  cloth,  wool,  silk,  and  cotton,  yellow,  il  is  suffi- 
cient to  immerse  them  in  water  properly  impregnated  with 
the  juice  of  this  plant  and  a  certain  quantity  of  mordant. 
The  salt  bc.-t  for  being  used  as  a  mordant  with  this  colour 
is  sulphate  of  alumine,  combined  with  a  proper  proportion 
of  potash  (carbonate  of  potash),  in  which  the  stuffs  are  suf- 
fered to  remain  some  time ;  for  it  is  on  the  length  of  the 
time,  the  quantity  of  the  mordant,  and  the  heat  employed, 
that  the  fixity  ofthc  colour,  and  the  shades  resulting  from  it, 
depend.  Wiicn  little  ujordant  is  used,  the  dye  is  of  a  yel- 
low colour;  by  increasing  the  mordant  it  inclines  to  green  ; 
and  by  adding  solution  6f  tin  in  nitro-muriatic  acid  it  as- 
.sumes  rose,  cherry,  snd  cjimson  shades,  all  very  beautiful. 
I'he  alum,  generally  employed  for  all  cii:tractive  dyes,  does 
not  succeed  well  in  the  process  here  alluded  to  :  the  addition 
of  potash  is  essentially  necessarv^  because  it  decomposes  this 
salt,  precipitates  its  earth,  dissolves  a  considerable  portion 
of  it ;  and  it  is  this  alkaline  salt  \\'itii  an  earthy  b.Tse  which 
in  this  operation  becomes  the  true  nn)rdant,  es)>ccially  as 
the  colouring  principle  resides  in  a  matter  almost  purely 
resinous. 

The  juice  of  St.  John's  wort  united  to  the  mordant  here 
mentioned  gives  to  paper  a  beautifid  yellow  colour ;  and  as 
it  produces  the  same  cflect  on  skins,  leather-dressers  may 
<.nq:-loy  it  with  advantage  for  dvcing  white  sheep- and  other 
skins. 

*  From  the  AnnaUi  dc  Qbirn-e,  No.  137. 
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The  plant  in  question  contains  a  great  deal  of  tannin.  A 
solution  of  common  glue  in  water,  and  several  experiments 
made  in  this  respect,  have  proved  it  to  me  in  a  convincing 
manner. 

Having  poured  into  the  juice  of  St.  John's  wort  a  little 
solution  of  the  sulphate  of  iron,  there  was  formed  a  preci- 
pitate of  a  blackish  brown  colour  which  had  the  property  of 
absorbing  oxviien,  of  becoming  at  length  insoluble  in  water, 
and  of  assuming  the  characters  of  a  concrete  resin. 

St.  John's  wort  contains  no  essential  oil.  Having  sub- 
jected a  certain  quantity  of  this  plant  to  distillation  with 
water,  the  product  of  this  liquid  had  a  strong  and  agreeable 
odour,  in  which  I  could  discover  no  trace  of  volatile  oil. 

The  juice  of  St.  John's  \\  ort  does  not  dissolve  in  fat  nor 
In  volatile  oils,  but  it  combines  very  well  with  resins.  For 
this  purpose,  havino-  the  juice  from  the  plant,  it  was  poured 
into  tiat  dishes  to  be  desiccated.  This  operation  may  be 
performed  by  placing  the  dishes  in  an  oven  some  time  after 
the  bread  has  been  taken  out :  it  is  then  reduced  to  powder, 
in  which  state  it  may  be  united  to  turpentine.  This  solu- 
tion is  easily  effected  in  a  copper  mortar  which  has  been 
well  heated.  The  resin  saturated  in  this  manner  may  be 
mixed  with  fat  and  volatile  oils.  If  combined  with  olive 
oil  it  forms  a  medicine  known  in  pharmacy  under  the  name 
oi  oil  ofhyperician,  which  when  prepared  in  this  manner 
has  decisive  properties,  and  may  be  employed  with  success. 
When  incorporated  with  linseed  oil  it  produces  a  beautiful 
red  varnish,  which  may  be  used  with  advantage  for  furni- 
ture. 

It  is  certain  that  the  juice  of  St.  John's  wort  is  a  resino- 
extractive  substance,  in  which  the  resin  is  considerably  pre- 
dominant. The  phaenomena  of  its  solution  in  water,  al- 
cohol, and  resin,  and  in  particular  its  iniiammability,  suf- 
ficiently prove  it.  The  last  property  is  so  great,  that  when 
exposed  on  a  burning  coal  it  burns  like  incense,  and  emits 
very  little  smoke.  It  has  the  property  of  absorbing  the  ox- 
ygen of  the  atmosphere;  it  is  no  way  altered  in  the  air  5  its 
taste  is  somewhat  bitter,  and  weakly  astringent. 

XL.  Account  of  a  new  Kind  of  American  Crocodile.     Bij 
E.  Geoffkoy*^. 

X-  HE  captain-general  Leclerc,  being  informed  by  some  of- 
ficers of  his  staff  who  had  served  in  Egypt  tliat  the  croco- 

*  From  Annales  da  Muscutu  ei'Hhioire  h^aluTilley  No.  7. 
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dile  of  Saint  Domingo  had  a  great  resemblance  to  that  of 
the  Nile,  thought  it  a  matter  o?  importance  to  furnish  na- 
turaUsts  with  the  means  of  confirming  this  circumstance  : 
he  therefore  was  desirous  of  making  a  sacrifice  to  us  of  two 
crocodiles  which  had  been  presented  to  him.  The  arrival 
of  the  yo"ii,2."'^r,  which  was  brought  over  alive,  was  an- 
nounced at  the  time  in  the  .public  journals;  but  it  died  just 
when  about  to  be  landed  at  Havre.  The  second  reached  us 
in  Nivose :  it  was  much  larger;  it  had  been  properly  pre- 

fiared  at  Saint  Domingo,  and  served  as  an  original  for  de- 
ineating  the  figure  which  accompanies  tliis  memoir.    (See 
Plate  V.) 

The  fact  mentioned  by  the  officers  attached  to  general 
Lecierc's  staff,  was  not  yet  known :  on  the  contrary,  natu- 
ralists were  persuaded  that  America  contained  only  one  kind 
of  crocodile  *,  the  principal  characters  of  which  were  an 
obtuse  muzzle,  a  cavity  in  the  upper  jaw  for  receiving  the 
fourth  lower  tooth,  and  the  hind-feet  half-webbed.  They 
were  therefore  much  surprised  to  see  arrive  from  Saint  Do- 
mingo a  crocodile  similar  to  those  of  the  old  continent, 
having,  like  them,  the  muzzle  oblong,  an  indentation  ia 
the  side  of  the  upper  jaw  to  afford  a  passage  to  the  fourth 
lower  tooth,  and  the  hind -feet  entirely  webbed.  Our  first 
suspicion  on  receiving  this  _anin:al- was,  that  the  identity  of 
species  was  proved,  and  that  thus  the  real  crocodile  existed 
in  the  warm  countries  of  both  hemispheres. 

This,  however,  was  a  result  so  contrary  to  one  of  the 
finest  laws  established  by  Buffon,  a  law  of  the  greatest  im- 
portance in  zoology  as  well  as  in  the  history  of  the  revolu- 
tions of  the  irlobc,  that  I  did  not  think  proper  to  admit  thitt 
first  idea  without  a  more  accurate  examination. 

This  law,  Ibunded  on  an  observation  Buffon  had  made, 
that  no  species  uf  the  torrid  zone  had  been  primitively 
placed  in  both  continents,  had  either  never  been  contra- 
dicted, or  had  been  so  only  by  objections  the  weak  founda- 
tion of  which  had  been  soon  discovered. 

I  therefore  compared  the  crocodile  of  Saint  Domingo 
with  that  which  1  had  brought  from  Kgypi,  and  it  gave  me 
pleasure  to  find  that  there  was  a  difference  between  these 
animals  sufficient  to  make  them  be  considered  as  two  di- 
stinct species ;  for  I  do  not  think  there  is  any  reason  for 
obscrvimr,  in  opposition,  that  their  dift'erences  ought  to  be 
ascribed  to  age.     They  are  both  nearly  of  the  same  sizej 

-  *  See  the  txcellent  Disstrtn-ion  of  try  rolltaguc  CuvIlt,  read  in  the 
"Nniorijl  In-tiiurr.  ami  winch  iic  published  ia  WicdLinaiiii's  Annals  of 
Zoulogy  and  Zootumy. 
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and  I  was  even  enabled  to  confirm,  that  age  in  the  crocodile 
a;ives  rise  to  other  differences  than  those  of  which  I  am 
about  to  speak.  I  can  mention,  by  way  of  proof,  the  two 
individuals  for  which  we  are  indebted  to  the  enlightened 
zeal  of  general  Leclerc :  though  different  in  age  and  size, 
they  still  appeared  to  me  to  be  perfectly  similar. 

The  crocodile  of  Saint  Domingo  resembles  that  of  the  Nile 
in  regard  to  all  those  characters  v.'hich  serve  to  distinguish 
the  latter  from  the  caiman  :  it,  however,  has  the  jaws  nar- 
rower and  longer ;  the  breadth  of  them  is  to  the  length  as 
three  to  six.  In  the  crocodile  of  the  Nile  the  ratio  is  that  of 
four  to  six.  The  body  of  the  crocodile  of  Saint  Domingo  is 
also  proportionably  longer,  and  the  tail  consists  of  three 
bands  more,  twenty  in  the  one,  and  seventeen  in  the  other. 
The  first  two  of  the  lower  teeth  are  so  long  that  they  pierce 
the  upper  jaw  from  one  side  to  the  oiher ;  whereas  they  are 
smaller  in  that  of  the  Nile,  and  form  for  themselves  only 
two  small  cavities  in  which  they  are  received.  The  fourth 
tooth  of  the  lower  jaw  of  the  former  can  scarcely  be  distin- 
guished from  the  two  neighbouring  ones,  while  in  the 
other  crocodile  these  fourth  teeth  are  much  larger.  The 
plates  which  cover  the  back  are  much  fewer  in  number, 
and  more  unequally  distributed  in  the  crocodile  of  Saint 
Domingo;  the  ridges  of  each  are  only  really  prominent  ia 
the  exterior  row,  all  those  of  the  middle  are  almost  entirely 
effaced  :  on  the  other  hand,  in  the.  crocodile  of  the  Nile 
every  plate  and  ridge  has  the  same  form,  the  same  promi- 
nency, and  the  same  respective  arrangement.  In  a  word, 
all  the  scales,  even  those  which  cover  the  extremities,  are 
perfectly  square  in  the  crocodile  of  Saint  Dominoo,  and 
round  or  hexaoonal  in  that  of  the  Nile. 

All  these  differences  appear  to  me  to  furnish  so  many 
inductions  proper  for  makmg  us  believe  that  the  crocodile 
of  Saint  Domingo  forms  a  species  distinct  from  that  of  the 
Nile.  But  if  this  fact  cannot  be  established  at  present  ia 
an  incontestable  manner,  there  is  at  least  no  reason  to  con- 
sider the  law  established  by  Buffon  as  invalidated  by  the  dis- 
covery at  Saint  Domingo  of  a  crocodile  with  elongated  jaws. 
To  give  a  decisive  opinion  in  regard  to  this  question,  it 
would  be  necessary  to  have  a  more  accurate  knowledge  of 
the  changes  which  crocodiles  may  undergo  at  the  different 
ages  ;  that  is  to  say,  whether  they  are  not  subject  to  local 
influences  which  produce  accidental  variations,  and  to  ob- 
tain some  information  respecting  their  habits. 


XLI.  Pre^ 
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XLI.  Preparation  of  a  vc2v  Li/f/ng  proper  to  le  u'if'fl  in 
all  chemical  Operations.  By  C.  Pavssj;,  Professor  of 
Chemistry  *. 

Xt  is  generally  admitted  that  the  rapid  progress  which  chc- 
mistryhas  made  during  the  last  twentvycars,  is  in  partowing 
to  the  different  kinds  of  apparatus  invented  hy  the  inmiortal 
Lavoisier,  and  the  preeautions  enjployed  in  the  art  of  luting. 
In  this  point  of  view  lutings  have  been  of  essential  serviee 
to  chemists,  since  by  facilitating  the  condensation  of  many 
aeriform  products  they  have  atl'orded  us  the  means  of  de- 
termining their  nature,  and  appreciating  their  volume  as 
well  as  their  gravitv.  This  truth  did  not  escape  the  sagacity 
of  the  celebrated  chemist  Chaptal,  who  in  his  Elements  of 
Chemistry  says  :  "  On  the  art  of  lutins;  an  apparatus  pro- 
perly the  whole  success  of  an  operation  depends." 

Among  the  substances  most  used  for  this  purpose,  are 
reckoned  the  fat  lutiiig  paste  of  almonds  or  of  linseed,  the 
oil  of  which  is  extracted,  and  mixed  with  strong  glue,  and 
that  of  the  white  of  eggs,  and  new  cheese  united  to  lime. 
These  different  kinds  of  luting  are  attended  with  inconve- 
niences which  render  them  improper  for  being  employed 
under  all  circumstances.  Fat  luting  for  example,  composed 
of  dry  clay  and  oil,  combined  with  an  oxide  of  lead,  can- 
not be  appliccl  but  on  parts  which  receive  a  weak  impression 
from  the  heat;  for  they  liquefy  at  a  low  temperature,  soon 
run,  and  consequcntlv  become  unfit  for  the  proposed  end: 
that  of  linseed  and  almonds,  mixed  with  glue  or  gelatine, 
\%  often  too  porou?,  easv  to  be  destroyed  by  acids,  and  by 
ammonia,  when  in  a  gaseous  state:  those  prepared  with 
the  white  of  eggs,  and  cheese,  mixed  with  lime,  arc  only 
attended  with  the  inconveniencv  of  becoming  too  soon 
solid,  and  immediately  riter  mixture;  so  that  it  is  cxceed- 
ino;lv  difficult  to  apply  them. 

'I'hc  necessity  I  was  under,  in  preparing  oxygenated  mu- 
riatic acid  on  a  large  scale,  to  'iWxtS.  a  lutmg  which  to  the 
advantage  of  being  cheap  should  unite  that  of  being  soon 
prepared,  and  of  resisting  the  destructive  action  of  the  \  a- 
pours  of  that  acid,  and  that  strong  action  of  heat  which 
the  luted  part  is  often  obliged  to  sustain ;  of  being  easily 
applied,  and  in  an  uniform  manner,  without  too  speedily 
becoming  hard,  induced  me  to  make  some  researches,  which 
furnished  nie  with  the  most  satisfactory  result. 

*  I'rvOm  Annalt!  lit  Chiinit\  No.  \\}, 
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After  making  a  great  number  of  mixtures  with  dilTcrent 
Rubstanecs,  I  thought  it  my  duty  to  adopt  tlic  lollowuig, 
\\hich  gave  me  a  homogeneous  eompound,  wliieh  drying  as 
slowly  as  could  be  desired,  acquired  very  great  hardness  and 
became  very  compact,  so  as  to  have  ail  tlie  properties  1 
\vislied  for ; 

Take  the  ^vhites  of  eggs  \v\\h  their  volks,  carbonate  of 
lime  in  powder,  or  lime  strongly  slaked  in  the  air,  equal  m 
w  eight  to  about  one  half  that  of  the  eggs  ;  and  havinir  put 
the  wliole  on  a  piece  of  linen,  apply  it  in  the  usual  manner. 

This  luting,  the  composition  of  which  is  simple,  pos- 
sesses when  dry  a  certain  degree  of  elasticitv.  1  have  formed 
of  it  vessels  impermeable  to  water,  and  susceptible  of  beinor 
polished  by  the  lathe.  In  a  word,  this  mixture  resembles 
that  substance  called  sea  scum,  of  which  tobacco  pipes  are 
made. 


XLII.  Account  of  the  Travels  ofM.  A.  de  Humboldt  m 
South  America,  extracted  from  some  of  his  Letters  *. 

IVl.  Humboldt's  brother,  who  is  now  at  Rome,  received 
from  him  lately  three  letters:  one  dated  Ouito,  June  3, 
180t2;  another,  Cuenca,  July  13,  ISU2;  and  the  third,  Lima, 
the  capital  of  I'eru,  No\embcr2o,  1S02.  They  announce 
that  M.  flumboldt  will  soon  return,  and  that  he  expected 
to  land  in  the  month  of  Auaust  or  September  at  Cadiz,  or 
Corunna  ;  but  the  last  of  his  letters  in  particular  is  the  most 
interesting.  In  the  following  extract  from  it  care  has  bcea 
taken  to  insert  every  thing  worthy  of  attention  in  the  other 
two  : 

Mr    DEAR    BROTHER,  Lima,  Nov.   25,   ifoa. 

You  must  have  learned  bv  mv  preceding  letters  that  i 
.had  reached  (j)uito,  at  which  v*e  arrived  by  tra^'crsing  the 
snow  of  (Juiridian  and  Tolima  ;  for  as  the  Cordillera  of  the 
Andes  forms  three  separate  branches,  and  aswe  were  atSanta 
Ft*  de  Bogota,  on  that  which  is  the  most  eastern,  it  was  ne- 
cessary to  cross  the  highest  to  approach  the  coasts  of  the 
South  Sea.  Oxen  are  theonly  animals  which  can  be  empiov- 
ed  in  this  passage  for  transporting  baggage.  Travellers  in 
general  are  carried  by  men  called  largeros.  They  have  a 
chair,  in  which  the  traveller  is  seated,  tied  to  their  back; 
they  travel  about  fovn*  hours  journey  every  day,  and  in  five 
or  six  Vk'eeks  earn  only  fourteen  piastres.     We  preferred 
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travelling  on  foot;  and  the  weather  being  exceedingly  flne^ 
we  spent  only  seventeen  days  in  these  solitudes,  which  ex- 
hibit no  trace  of  their  having  ever  been  inhabited  :  we  slept 
in  huts  constructed  of  the  leaves  of  the  heliconia,  which 
travellers  carry  with  them  on  purpose.  On  the  western  side 
of  the  Andes  there  arc  nmrshes  in  which  we  sunk  up  to  the 
knees.  The  weather  had  changed,  and  during  the  last  days 
of  our  journey  there  fcdl  such  torrents  of  rain  that  our  boots 
rotted  on  our  legs ;  and  we  arrived  at  Carthago  with  our 
legs  naked  and  covered  with  bruises,  but  enriched  with  a 
beautiful  collection  of  new  plants,  of  which  I  have  a  great 
number  of  drawnigs. 

Fioni  Carthago  we  went  to  Popayan  by  Buga,  crossing 
the  beautiful  valley  of  the  river  Cauca,  and  having  always 
at  our  sides  the  mountain  of  Clioca,  and  the  platina  mines 
■which  it  contains. 

During  the  month  of  November  1801  we  remained  at 
Popayan,  and  went  to  visit  the  basaltic  mountains  of  Ju- 
lusuito;  the  mouths  of  the  volcano  of  Purace,  which  with 
a  horrid  noise  throw  out  vapours  of  hydro-sulphr.rous  water; 
and  the  porphyritic  granites  of  Pische,  which  form  colunuis 
of  from  five  to  seven  planes,  similar  to  those  wliich  I  re- 
member to  have  seen  in  the  Fuganean  mountains  of  Italy, 
and  which  are  described  by  Strange. 

The  greatest  ditTiculty  still  remained ;  which  was,  to  go 
from  Popayan  to  Quito.  It  was  necessary  to  cross  the 
Paramos  from  Pasto,  and  even  in  the  rainy  season,  which 
had  already  con)menccd.  The  name  of  Paramo  is  given  in 
the  Andes  to  every  place  at  the  height  of  1 700  or  2000 
toises,  where  vegetation  ceases,  and  where  a  cold  w  hich  pe- 
netrates to  the  bones  is  experienced.  To  avoid  the  heats 
of  the  valley  of  Patia,  where  people  in  the  course  of  one 
niecht  are  seized  with  fevers  which  continue  three  or  four 
months,  and  which  are  known  under  the  name  of  calcutu- 
ras  de  Patia  (fevers  of  Patia),  we  passed  the  sunnnit  of 
the  Cordillera  by  horrid  precipices,  in  order  to  proceed  from 
Popayan  to  Alnuiger,  and  tiitnce  to  Pusto,  situated  at  the 
bottom  of  a  terrible  volcano. 

Nothing  can  be  more  frightful  than  the  entrance  and  out- 
let of  this  valley,  in  which  we  spent  the  Christmas  holidays, 
and  where  the  uihabitants  received  us  with  the  utmost  hos- 
pitality. They  were  ccn'cred  with  thick  forests,  situated 
among  marshes  where  the  mules  sunk  half  up  to  the  backs, 
and  we  passed  ravines  so  deep  and  so  narrow  that  we  thought 
wc  were  entiring  the  galleries  of  a  mine.  'VW  roads  there- 
fore arc  paved  with  the  bones  of  nuiles  w  hich  have  perisiied 
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Tiere  of  cold  and  fatigue.  The  whole  province  of  Paste, 
comprehending  the  environs  of  Guaehiical  and  Tuqucres, 
is  a  cold  plain,  alnu^st  above  that  ponit  at  v.  hich  vegetation 
can  take  place,  and  surrounded  by  volcanoes  and  soniriereS 
which  continually  throw  up  clouds  of  smoke.  The  xin- 
fortunate  inhabitants  of  these  deserts  have  no  other  fDod 
but  potatoes;  and  when  these  fail,  as  they  did  last  year,  they 
go  into  the  mountains  to  eat  the  trunk  of  a  small  tree  called 
achiipnlla  {pourrei'ta  pitcarn'ia).  As  this  tree  however  is 
the  food  also  of  the  bears  of  the  Andes,  the  latter  often 
dispute  with  them  the  onlv  nourishment  which  these  ele- 
vated regions  afford.  To  the  north  of  the  volcano  of  Pasto 
I  discovered  in  the  small  Indian  village  of  Voisaco,  at  the 
height  of  1370  toises  above  the  level  of  the  sea,  a  red  por- 
phyry with  an  argillaceous  base  inclosing  vitreous  feldspar 
and  hornstone,  which  has  all  the  properties  of-  the  serpen- 
tine of  the  Fichtel-Gebirge.  This  porphyry  has  very  evi- 
dent poles,  and  shov/s  no  attractive  force.  After  having 
been  wet  dav  and  night  for  two  months,  and  exposed  to  the 
danger  of  drovaiing  bv  a  very  sudden  rise  of  the  waters, 
accompanied  with  earthquakes,  we  arrived  on  the  6th  of 
January  1802  at  Quito,  where  the  marquis  of  Salvaalegre  v^as 
so  kind  as  to  prepare  for  us  a  house,  which  after  so  many 
fatigues  afforded  us  all  the  conveniences  that  we  could  have 
wished  for  at  Paris,  or  at  London. 

Quito  is  a  beautiful  town,  but  the  sky  is  dismal  and  cloudy. 
The  neighbouring  mountains  exhibit  little  verdure,  and  the 
cold  is  verv  considerable.  The  great  earthquake  of  Fe- 
bruary 4th  1 797,  which  agitated  the  whole  province,  and  de- 
stroyed in  a  moment  from  thity-five  to  forty  thousand  peo- 
ple, has  also  been  fatal  to  the  sui-vivors.  It  has  so  changed 
the  temperature  of  the  air,  that  the  thermometer  generally 
stands  at  from  4^  to  10°  of  Reaumur,  and  rarely  ascends  to 
16°  or  17^;  while  Bouguer  always  observed  it  at  \o°  or  16'^. 
Since  that  catastrophe  there  have  been  continual  earth- 
quakes :  and  what  shocks  !  It  is  probable  that  the  whole 
elevated  part  is  only  one  volcano.  What  are  called  the 
mountains  of  Cotopaxi  and  Pinchincha  are  only  small  sum- 
mits, the  craters  of  which  form  different  apertures  all  ter- 
minating in  the  same  hollow.  The  earthquake  of  1 7P7  un- 
fortunately proved  this  hypothesis,  for  the  earth  everywhere 
opened  and  vomited  up  sulphur,  water,  Sec.  Notwith- 
standing these  horrors  and  dangers  with  which  nature  has 
surrounded  che  inhabitants  of  Quito,  they  are  cheerful, lively, 
and  agreeable.  Their  town  breathes  nothing  but  pleasure; 
and  no  where  does  there  appear  so  decided  a  taste  for  amuse- 
l  ments. 
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nients.    It  is  in  tliis  nKuincr  that  man  is  accustomed  to  sleep 
soundly  on  the  brink  ot"  a  precipice. 

We  resided  nearly  eight  months  in  tlic  province  of  0""^<> » 
that  IS  to  say,  from  the  beginning  of  January  to  the  month 
of  August,  and  employed  that  time  in  visiting  the  different 
volcanoes.  We  examined  in  succession  the  summits  of  Pin- 
chincha,  Cotopaxi,  Antisana,  and  Uinica,  spending  from 
a  fortnight  to  three  weeks  on  each  of  them  ;  and  alwavs  re- 
turning in  the  intervals  to  Quito,  which  we  left  on  the  9th 
of  June  ISO'2  to  proceed  to  the  environs  of  Chimbora90, 
which  is  situated  m  the  southern  part  of  the  province. 

I  twice  ascended,  viz.  on  the  26th  and  28th  of  May  1 809, 
to  the  edge  of  the  crater  of  Pinchineha,  a  mountain  which 
overlooks  the  town  of  Ouito.  Before,  no  person,  as  far  as 
I  know,  except  Condamine,  ever  saw  it ;  and  Condamiac 
himself  arrived  there  only  after  five  or  six  days  of  fruitless 
researches,  and  without  instruments;  and,  on  account  of 
the  excessive  cold,  could  remain  on  it  only  twelve  or  fifteen 
nunutes.  I  succeeded  in  carr\'ing  thither  my  instruments  ; 
I  made  important  measurements,  and  collected  some  of  the 
air  to  analyse  it.  'llie  first  time  I  ascended  I  was  accom- 
panied only  by  an  Indian.  As  La  Condamine  approached 
\\\'.i  crater  at  the  lower  part  of  its  edge  covered  with  snow, 
I  made  my  first  attempt  by  following  his  traces  ;  but  we 
were  in  danger  of  perishing.  The  Indian  fell  into  a  fis- 
sure up  to  the  breast ;  and  we  observed  with  horror  that  we 
had  walked  on  a  bridge  of  frozen  snow,  for  at  the  distance 
of  some  paces  from  us  there  were  holes  through  which  dav- 
light  appeared.  We  then  found  ourselves  on  arches  which 
adhere  to  the  very  crater.  Alarmed,  but  not  discouraged, 
I  changed  my  project.  From  the  circumference  of  the  cra- 
ter there  arise,  projecting  themselves  as  I  mav  sav  over  the 
abyss,  three  peaks  or  rocks  not  covered  with  snow  ;  because 
the  vapours  exhaled  from  the  mouth  of  the  volcano  conti- 
nually dissolve  it.  I  climbed  up  one  of  these  rocks,  and 
found  at  its  summit  a  stone,  which  being  supported  at  one 
end  only,  and  hollow  below,  projected  over  the  precipice 
m  the  form  of  a  balcony.  Here  I  stationed  mvself  to  make 
experiments.  Hut  this  stone  was  onlv  about  twelve  feet  in 
length  and  six  \\\  breadth,  and  was  stronglv  agitated  by  fre- 
(jucnt  shocks  of  an  earthquake,  of  which  I  counted  eisrhteen 
in  less  than  thirty  minutes.  That  we  mitrht  examine  the 
bottom  of  the  crater  better,  we  lay  down  on  our  bellies ; 
and  I  do  not  think  that  the  imagination  can  conceive  any 
thing  more  gloomy  and  frightful  than  what  we  then  saw. 
'i'he  mouth  of  the  volcano  forms  a  circular  hole  of  nearly  a 
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league  in  circumference,  the  edges  of  which,  cut  perpendi- 
cularly, are  covered  with  snow  at  the  top.  The  inside  is  very 
black,  but  the  gulph  is  so  immense,  that  the  summits  of 
several  mountains  placed  there  can  be  distinguished.  These 
summits  seemed  to  be  300  toises  below  us  :  you  may  judge 
then  where  their  bases  must  be.  I  have  no  doubt  that  the 
bottom  of  the  crater  is  on  a  level  with  the  town  of  Ouito.  La 
Condamine  found  this  crater  extinct,  and  even  covered  with 
snow ;  but  we  had  melancholy  new  s  to  carry  to  the  inha- 
bitants of  Quito,  that  the  volcano  in  their  neighbourhood  was 
now  burning.  We  were  convinced  of  this  beyond  all  doubt 
by  the  most  evident  signs.  When  we  approached  the  mouth 
of  it  we  were  almost  suffocated  by  sulphureous  vapours. 
We  even  saw  blue  flames  moving  about  here  and  there,  and 
every  two  or  three  minutes  we  experienced  strong  shocks  of 
an  earthquake,  with  which  the  edges  of  the  crater  were  agi- 
tated, and  of  which  nothing  was  perceived  at  the  distance 
of  100  toises.  1  suppose  that  the  great  catastrophe  of  Fe- 
bruary 7th  1797  kindled  up  the  flames  also  of  Pinchincha. 
After  visiting  this  moiuitain  alone  I  returned  two  days  after, 
accompanied  by  my  friend  Bonpland,  and  Charles  de  Mon- 
tufar  the  son  of  the  marquis  de  Selvaalegrc.  We  were  fur- 
nished with  more  instruments  than  the  preceding  time,  and 
measured  the  diameter  of  the  crater  and  the  height  of  the 
mountain.  We  found  the  former  to  be  7-54  toises*,  and 
the  latter  2477.  In  the  interval  of  two  days  which  took 
place  between  our  excursions  to  Pinchincha  we  had  a  very 
violent  earthquake  at  Quito.  The  Indians  ascribed  it  to  some 
powder  w  hich  I  must  liave  thrown  into  the  volcano. 

During  our  journey  to  the  volcano  of  Antisana,  the  wea- 
ther w  as  so  favourable  that  we  ascended  to  the  height  of 
2773  toises.  The  barometer  fell  in  that  elevated  region  to 
14  inches  7  lines  ;  and  in  consequence  of  the  rarity  of  the 
air  the  blood  flowed  from  our  lips,  gmns,  and  even  eyes. 
We  experienced  extreme  weakness,  and  one  of  the  persons 
who  accompanied  us  fainted.  It  was  before  thought  im- 
possible to  ascend  higher  than  the  summit  called  Corazon, 
which  is  2470  toises  in  height,  and  \\  hich  La  Condamine 
reached.  On  analysing  the  air  brought  from  the  highest 
point  to  which  we  ascended,  it  gave  o*OOS  of  carbonic  acid 
■for  0*218  of  oxygen  gas. 

We  paid  a  visit  also  to  the  volcano  of  Cotopaxi,  but  it  was 
impossible  for  us  to  reach  the  mouth  of  the  crater.    It  is  not 

*  The  crater  of  Vefuvius  is  only  312  toises  in  diameter. 
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true  that  this  mountaui  has  become  lower  since  the  earth- 
quake of  1797. 

On  the  Qth  of  June  ISOe  we  left  Quito  to  proceed  to  the 
southern  part  of  the  province,  where  wc  wished  to  examine 
and  measure   ChiniboraQo  and  Tunguraguaj  and  to  take 
a  plan  of  the  whole  country  convulsed  by  the  grand  cata- 
strophe of  1797-     We  succeeded  in  approaching  to  within 
about  250  toises  of  the  summit  of  the  immense  colossus  of 
Chimboraco.    A  ridge  of  volcanic  rocks,  destitute  of  snow, 
facilitated  our  ascent.     We  ascended  to  the  height  of  3031 
toises,   and  felt  ourselves  incommoded  in  the  same  manner 
as  we  had  been  on  the  summit  of  Antisana.    Two  or  three 
days  even  after  our  return  to  the  plain  we  were  still  subject 
to  an  indisposition,  which  we  could  ascribe  only  to  the  effect 
of  the  air  in  these  elevated  regions,  which  by  analysis  gave 
us  20  hundreds  of  oxygen.   'I'he  Indians  by  whom  we  were 
accompanied  deserted  us  before  we  reached  that  height,  sav- 
ing  that  we  intended   to  kill  them.     Eonpland,    Cliarles 
Montufar,  and  one  of  my  domestics,  who  carried  a  part  of 
my  instruments,  were  the  only  persons  who  remained  with 
me  :  nevertheless,  we  could  have  continued  our  journey  to 
the  top  had  we  not  been  prevented  by  a  fissure  too  deep  to  be 
crossed.     We  therefore  thought  proper  to  descend.     Being 
ill  secured  from  the  cold  of  these  elevated  regions,  we  suf- 
fered very  much  ;  and  I  in  particular  had  the  misfortune  to 
lacerate  my  foot  by  a  fall  a  few  days  before,  which  subjected 
me  to  great  pain  in  a  road  w  here  we  cverv  moment  struck  our 
toes  against  sharp  stones,  and  were  obliged  to  examine  the 
ground  at  every  step.    La  Condamine  found  the  height  of 
Chimbora9o  to  be  nearly  3217  toises.  Trigonometricatmea- 
surement,  which  I  made  at  two  diflerent  times,  gave  3267 
toises,   and  I  have  reason  to  place  some  confidence  in  my 
operations.     All  this  enormous  colossus,  as  well  as  all  the 
high  mountains  of  the  Andes,  consists  not  of  granite,  but  of 
porphyry,  from  the  base  to  tlie  summit ;  and  the  porphvrv 
is  1900  toises  in  thickness.    The  short  stay  which  we  mad'e 
at  that  enormous  height  was  dismal  and  melancholy  :  ^ve 
were  enveloped  by  a  thick  fog,  which  only  suffered  us  from 
time  to  time  to  have  a  glimpse  of  the  horrid  abvsscs  by  whicli 
we  were  surrounded.    No  living  creature,  not  even  the  con- 
dour,    which   on  Antisana  continually  hovered    over   our 
heads,  was  to  be  seen.    Small  kinds  of  moss  were  the  only 
organized  beings  which  reminded  us  that  we  were  still  in  the 
neighbourhood  of  the  earth. 

It  is  almost  probable  that  Chimbora^o^  like  Piuehincha 
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and  Antlsana,  is  of  a  volcanic  nature.  The  ridge  on  which 
we  ascended  consists  ot"  burnt  and  seorifitd  rock,  mixed  with 
pumice  stone.  It  resembles  all  the  currents  ot  lava  in  this 
covmtry ;  and  continues  beyond  that  point  wliere  1  was  ob- 
liged to  set  bounds  to  mv  researches,  towards  the  summit  of 
tiie  mountain.  It  is  possible  that  this  summit  may  be  the 
crater  of  an  extinguished  volcano  ;  and  this  is  even  probable. 
The  idea  of  this  possibility,  however,  makes  one  shudder— 
and  with  reason ;  for,  if  the  volcano  should  be  rekindled, 
this  colossus  would  dcstrov  the  whole  province. 

The  mouniain  of  Tunguragua  sunk  down  at  the  period  of 
the  earthquake  of  1797.  Bouguer  makes  its  height  to  be 
2620  toises;  I  found  h  to  be  only  2531  :  it  has  lost  there- 
fore nearly  100  toises  of  its  height.  The  inhabitants  of  the 
neighbouring  country  assert  that  they  have  seen  its  summit 
crundiie  down  before  their  eyes. 

During  our  stav  at  Riobamba,  where  wc  spent  some  weeks 
with  the  brother  of  Charles  Montufar,  who  is  corrcgidov 
there,  we  bv  chance  made  a  verv  curious  discoverv.  The 
state  of  the  province  of  Quito  before  the  conquest  of  the 
inca  Tupayupagi  *  is  absolutely  unknown.  But  the  king  of 
the  Indians,  Leandro  Zapla,  who  resides  at  Lican,  and  whose 
mind  is  highly  cultivated,  has  in  his  possession  manuscripts 
written  bv  one  of  his  ancestors  in  the  sixteenth  centurv, 
which  contain  the  Instory  of  that  period.  Tlicse  manuscripts 
are  written  in  the  language  of  Paraguay,  which  formerlv  was 
the  general  language  of  Ouito  ;  but  in  the  course  of  time  it 
gave  place  to  that  of  the  Incas,  or  the  Anichna,  and  is  now 
lost.  Fortunatelv,  another  of  Zapla's  ancestors  amused 
himself  in  translating  these  manuscripts  into  Spanish.  We 
made  extracts  from  these  valuable  documents,  and  particu- 
larlv  in  regard  to  the  memorable  period  of  the  eruption  of 
the  mountain  called  Nevada  delAttas,  which  must  have  been 
the  highest  in  the  universe,  superior  even  to  Cliimboraco,  and 
which  the  Indians  called  Capa-Urcn,  *  the  chief  of  moun- 
tains.' Ouainia  Abomatha,  the  last  independent  cochoca/ido 
(king  of  the  country),  reigned  at  that  time  at  Lican.  The 
priests  informed  him  that  this  catastrophe  was  a  sinister  pre- 
sage of  his  destruction.  "  The  face  of  the  universe,"  said 
they  to  him,  "  is  changing  :  other  gods  will  expel  ours.  Let 
us  not  oppose  what  has  been  ordained  by  fate."  The  Pe- 
ruvians indeed  introduced  into  the  countrv  the  worship  of 
the  sun.  The  eruption  of  the  mountain  continued  seven 
years,  and  Zapla's  manuscript  asserts  that  the  shox^er  of 
aslies  at  Lican  was  so  abundant  that  continual  night  pre- 

'■  Quito  was  coni^uercd  bv  tb.e  Peruvians  in  1470. 
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vailed  during  that  period.  When  the  quantity  of  volcanic 
matters  which  are  found  in  the  plain  of  Tapia  around  the 
enormous  mountain  which  then  crumbled  to  pieces,  is  con- 
sidered, and  when  wc  reflect  that  Cotopaxi  has  often  in- 
volved Quito  in  darkness  for  fifteen  or  eighteen  hours,  we 
may  believe  that  the  exago;eration  of  this  account  is  not 
very  great.  This  manuscript,  the  traditions  which  I  col- 
lected at  Parime,  and  the  hieroglyphics  I  saw  in  the  desert 
of  Casiquiare,  where  at  present  no  vestiges  of  mankind  re- 
main, added  to  the  ideas  oflTered  by  Clavigero  respecting  the 
emigration  of  the  Mexicans  towards  the  southern  part  of 
America,  have  given  rise  to  some  conjectures  on  the  origin 
of  these  people,  which  1  purpose  to  explain  as  soon  as  I  can 
find  leisure. 

I  have  applied  also  with  great  assiduity  to  the  study  of  the 
American  languages,  and  I  have  seen  how  much  what  La 
Condamine  says  of  their  poverty  is  false.  The  Carib  lan- 
guage is  rich,  beautiful,  energetic,  and  polished  :  it  is  in 
no  want  of  expressions  for  abstract  ideas.  It  speaks  of 
posterity,  eternity,  existence,  &c. ;  and  the  numerical  signs 
are  suflicient  to  express  all  the  possible  combinations  of  fi- 
,.'  gurcs.  I  applied  in  particular  to  the  Inca  language :  it  is 
generally  spoken  in  company ;  and  is  so  rich  in  delicate  and 
varied  phrases,  that  the  young  men,  in  order  to  sav  soft 
things  to  the  ladies,  when  they  have  exhausted  all  the  re- 
sources of  the  Castillan,  begin  to  speak  Inca.  These  two 
languages,  and  others  equally  rich,  are  suflicient  to  prove 
that  America  formerly  possessed  a  greater  degree  of  culture 
than  the  Spaniards  found  there  in  1492.  But  I  have  col- 
lected still  further  proofs,  not  only  at  Mexico  and  in  Peru, 
but  even  at  the  court  of  the  king  of  Bogota,  a  country  the 
historv  of  which  is  absolutely  unknown  in  Europe,  and  whose 
mythology  even  and  fabulous  traditions  are  highly  inter- 
esting. The  priests  were  acquainted  with  the  art  of  draw- 
ing a  meridian  line,  and  observing  the  moment  of  the  sol- 
stice. They  reduced  the  lunar  year  to  a  solar  by  interca- 
lations ;  and  I  have  in  my  possession  a  heptagon  stone, 
found  near  Santa  Fc,  which  they  employed  for  calculating 
these  intercalary  days.  But  what  is  still  more,  even  at  Ere- 
vato,  in  the  interior  of  Parime,  the  savages  believe  that  the 
moon  is  inhabited  by  men  ;  and  know  by  tradition  from 
their  ancestors,  that  it  derives  its  light  from  the  sun. 

From  Riobamba  I  proceeded  by  the  famous  paramo  of 
Assuay  towards  Cuenya,  after  having  visited  the  iarajc  sul- 
phur mines  of  Tirrau.  It  was  this  mountain  of  sulphur 
which  the  negroes  who  revolted  in  1797,  after  the  earth- 
quake, attempted  to  set  on  fire.     This  no  doubt  was  the 
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most  desperate  project  ever  attempted,  for  they  hoped  by 
these  means  to  form  a  volcano  which  would  swallow  up  the 
whole  province  of  Alaussy.  At  the  height  of  the  paramo 
of  Assuay,  an  elevation  of  2300  toises,  are  the  magnificent 
ruins  of  the  Inca's  highway.  It  conducted  almost  to  Cuzco, 
was  entirely  constructed  of"  cut  stone,  and  very  straight,  and 
resembled  the  most  beautiful  of  the  Roman  roads.  In  the 
same  neighbourhood  are  found  also  the  ruins  of  the  palace 
of  the  inca  Tupayupangi,  of  which  La  Condamine  gave  a 
description  in  the  Memoirs  of  the  Academy  of  Berlin. 
In  the  quarry  which  furnished  the  stones  there  are  still  seen 
several  half  cut.  I  do  not  know  whether  Condamine  spoke 
also  of  the  so-called  Inca's  billiard-table.  The  Indians 
name  this  place  in  the  Ouichua  language,  Inca-chnn- 
gana,  the  Inca's  game.  But  I  much  doubt  whether  it  was 
ever  destined  for  that  purpose.  It  is  a  seat  cut  out  in  the 
rock,  with  ornaments  in  the  arabesc  form,  in  which  it  is 
believed  that  the  ball  ran.  There  is  nothing  more  elegant 
in  our  gardens  in  the  English  style;  and  everything  proves 
the  good  taste  of  the  inca,  for  the  seat  is  so  situated  as  to 
command  a  delightful  view.  In  a  wood  not  far  from  this 
place  is  found  a  round  spot  of  yellow  iron  in  freestone  : 
the  Peruvians  have  ornamented  it  with  figures,  supposing 
it  to  be  the  image  of  the  sun.     I  made  a  drawing  of  it. 

We  remained  only  ten  days  at  Cuenga,  and  proceeded 
thence  to  Lima  through  the  province  of  Jaen,  where  we 
spent  a  month  in  the  neighbourhood  of  the  river  of  the 
Amazons.  We  arrived  at  Lima  on  the  23d  of  October 
1802. 

In  the  month  of  December  I  purpose  proceeding  from 
this  place  to  Acapulco,  and  thence  to  Mexico,  that  in  the 
month  of  May  1803  1  mav  reach  the  Havanna,  where  I 
shall  embark  without  delay  for  Spain.  I  have  given  up,  as 
you  may  see,  the  idea  of  returning  by  the  PhUippines.  I 
should  have  crossed  an  immense  tract  of  the  ocean  without 
seeing  any  thing  but  Manilla  and  the  Cape  ;  or,  if  I  had 
attempted  to  proceed  to  the  East  Indies,  I  should  have 
wanted  the  necessaries  for  that  voyage,  and  which  it  was 
impossible  for  me  to  procure  here. 

We  have  had  forty  or  fifty  young  crocodiles,  on  the  re- 
spiration of  which  I  have  made  very  curious  experiments. 
Other  animals  diminish  the  volume  of  the  air  in  which  they 
live,  but  the  crocodile  increases  it.  A  crocodile  immersed 
in  1000  parts  of  atmospheric  air,  which  contain  2/4  of  oxy- 
gen gas,  15  of  carbonic  acid  gas,  and  711  of  azot,  increases 
this  mass  in  one  hour  and  forty-three  minutes  124  parts; 
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and  these  1121  parts  contain  then,  as  I  found  hv  exact 
analysis,  106' 8  or  oxygen,  7y  of  carbonic  acid,  and  938"2 
of  azotic  gas,  mixed  with  other  unknown  gaseous  sub- 
stances. The  crocodile  then  in  one  hour  and  three  quarters 
produces  64  parts  of  carbonic  acid,  and  absorbs. l(J7-2  of 
oxvgen ;  but  as  46  parts  are  found  in  the  64  parts  of  carbonic 
acid,  it  appropriates  to  itself  only  1 2 1  ])art3  of  oxvgen  j 
which  is  very  little,  considering  the  colour  of  its  blood.  It 
produces  227  p^irts  of  azote,  or  other  gaseous  substances,  on 
which  the  acidifiablc  bases  exercise  no  action. 

I  made  these  experiments  in  the  town  of  IVIunpox  whh 
lime  water  and  nitrous  gas  prepared  with  great  care,  'i  he 
crocodile  is  so  sensible  to  carbonic  acid  gas  and  to  its  own 
exhalations,  that  it  dies  when  pvit  into  au'  corrupted  by  on6 
of  its  own  species.  It  however  can  live  two  or  three  hours 
without  breathing  at  all.  I  made  the?e  experiments  on  cro- 
codiles sev-en  or  eioht  inches  in  Icnath  :  notwithstandinsf 
this  smallness  of  size,  thev  are  capable  of  cattino-  off  a  linffer 
with  their  teeth,  and  they  have  the  courage  to  attack  a  dog. 
These  experiments. are  troublesome,  and  require  great  cir- 
cumspection. We  have  made  very  minute  descriptions  of 
the  caiman  or  crocodile  of  South  America ;  but  as  the  de- 
scriptions of  that  of  Egypt  which  I  saw  before  mv  depar- 
ture from  Europe  were  not  equally  circumstantial,  I  cannot 
venture  to  determine  whether  they  are  of  the  same  species. 
The  Institute  of  Egypt  must  tmdoubtedlv  have  obtained  de- 
tails which  will  remove  all  doul)t  in  regard  to  this  point. 
This  much  however  is  certain,  that  there  are  three  different 
species  of  crocodile  in  the  tropical  regions  of  the  new  con- 
tinent, to  which  the  inhabitants  give  the  names  of  bavoj 
caiman,  and  a-ocodile.  No  naturalist  has  yet  sufficiently 
distinguished  these  species.  These  monsters,  as  at  New 
Barcelona,  are  sometimes  of  so  peaceable  a  nature  that  peo- 
ple bathe  before  them ;  and  sometimes,  as  at  New  Guiana, 
they  are  so  mischievous  and  ferocious,  that  during  the  time 
\ve  were  there  they  devoured  an  Indian  on  the  quay  in  the 
middle  of  the  street.  At  Oratuen  wc  saw  an  Indian  girl, 
eighteen  years  of  age,  whom  a  crocodile  seized  bv  the  arm. 
She  had  the  courage  to  put  her  other  hand  into  her  pocket 
to  pull  out  her  knife,  with  which  she  gave  the  monster  so 
many  v/ounds  in  the  eyes  that  he  let  her  go,  but  cut  oft"  the 
arm  near  the  slioulder.  This  girl's  presence  of  mind  was  as 
astonishins  as  ihe  skill  displayed  bv  the  Indians  in  speedily 
curmg  so  dangerous  a  wound  :  one  might  have  said  that  the 
arm  was  amputated  and  dressed  at  Paris. 

Near  Santa-Fe  there  arc  found  in  the  Campo  de  Giganfe, 
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at  the  height  of  1370  toises,  an  immense  number  of  fossil 
elephants'  bones,  both  of  the  African  species  and  of  the 
carnivorous  kind  discovered  near  the  Ohio.  We  caused 
several  to  be  dug  up,  and  have  sent  some  specimens  of  them 
to  the  National  Institute.  1  much  doubt  whether  any  of 
these  bones  were  ever  before  foiuid  at  such  a  great  height : 
since  that  time  I  have  received  two  from  a  place  of  the 
Andes  situated  about  two  degrees  of  latitude  from  Ouito  and 
Chili,  so  that  I  can  prove  the  existence  and  destruction  of 
these  gigantic  elephants  from  the  Ohio  to  the  country  of 
the  Pata2:onians.  I  shall  bring  with  me  a  fine  collection  of 
these  bones  for  M.  Cuvier.  About  fifteen  years  ago  the 
entire  petrified  skeleton  of  a  crocodile  was  discovered  in  a 
calcareous  rock  in  the  valley  of  the  Magdalen  :  it  was  broken 
through  ignorance,  and  it  was  impossible  for  me  to  pro- 
cure the  head,  which  existed  not  lona;  a2:o. 


XLIII.  The  yirt  of  moulding  Carving  in  Jiood.  By  Lenor- 
MAND,  Professor  of  Natural  Philosophy  in  the  Central 
School  of  the  Department  of  Tarn'^. 

Xngenious  or  curious  men  are  often  thwarted  in  the  exe- 
cution of  their  projects  by  the  difficulty  of  finding  in  the 
places  where  they  reside  workmen  capable  of  assisting  them 
in  the  articles  for  which  they  may  have  occasion.  Small 
towns  in  particular  furnish  only  indifferent  workmen ;  and 
besides,  they  do  not  contain  artists  of  every  kind.  Good 
carvers,  for  example,  reside  only  in  large  towns ;  and  these 
even  are  not  very  common.  I  had  seen  plasterers  supply 
the  want  of  good  modellers  by  incrusting  in  their  decora- 
tions plaster  nioulded  on  excellent  models.  I  therefore  con- 
ceived that  it  might  be  possible  to  mould  carving  in  wood, 
to  be  afterwards  applied  to  cabinet-makers'  work.  This  idea 
I  did  not  at  first  carry  into  execution  ;  but  two  or  three  years 
after,  having  occasion  for  some  pieces  of  carving,  I  invented 
a  new  art  f,  as  will  be  seen  by  what  follows.  Necessity 
rendered  me  industrious,  and  I  at  length  accomplished  my 
object. 

Wishing  to  obtain  a  case  for  a  pendulum  clock  I  had 
constructed,  I  drew  a  plan  of  it;  and  presented  it  to  an  ex- 
cellent cabinet-maker  in  the  small  town  in  which  1  resided. 

'*  From  B'/'lioibime  Phvico-Ecvnomlqiie,   June  1803. 
t  This  art  is  not  new  ;  but  the  experiments  of  the  author  may  furnish 
useful  hints  to  aitivts. — EjiiT. 
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He  would  undertake  only  the  plain  work,  and  referred  me 
for  the  execution  of  the  carving  to  Toulouse  or  Bourdeaux. 
I  was  sensible  how  difficult  it  would  be  to  get  the  carving 
of  the  different  pieces  executed  at  a  distance,  and  particu- 
larly within  the  rc(jaired  time ;  and  how  expensive  it  would 
be  to  transport  such  a  case,  which  might  also  be  damaged 
by  the  way.  I  told  him  that  I  would  mvself  undertake  the 
carving  of  the  laurel  and  oak  foliage  which  I  had  placed  in 
the  plan,  provided  he  would  undertake  the  remaining  part. 
Fearing,  however,  that  my  carving  would  not  correspond  to 
his  work,  and  might  tend  t(;  degrade  it,  he  was  unwilling 
to  undertake  any  thing  till  I  had  siiown  him  a  specimen  of 
my  labour — a  proposal  to  which  I  consented. 

I  was  well  aware  that  very  hard  wood,  such  as  box,  might 
be  moulded  by  putting  it  under  a  press  in  copper  moulds, 
after  having  subjected  it  to  certain  preparations  :  but  for  this 
purpose  very  expensive  moulds,  an  excellent  press.  Sec.  are 
required,  which  occasions  considerable  expense,  and  by  this 
method  bas-reliefs  only  can  be  executed.  But  the  art  I  am 
about  to  describe  requires  only  cheap  materials  with  very 
little  practice,  and  affords  the  means  of  making  not  only 
figures  in  relief,  but  even  the  most  difficult  objects  of  sculp- 
ture. 

In  the  town  where  I  resided  I  found  one  of  those  Italians 
who  employ  themselves  in  moulding  plaster  figures.  I 
caused  him  to  make  such  moulds  as  1  had  occasion  for, 
and  which  were  copies  from  the  best  masters.  I  succeeded 
perfectly  in  moulding  my  garlands  in  walnut-tree  wood ; 
and  1  showed  them  to  my  cabinet-maker,  who  took  me  for 
an  able  sculptor.  He  constructed  the  case,  applied  to  it 
the  foliage  I  had  made,  and  neither  he  nor  any  person  who 
saw  it  had  the  least  suspicion  of  the  method  I  had  employed. 
All  believed  that  the  ornaments  had  proceeded  from  the 
chisel  of  an  able  carver.  vSince  that  time  I  have  moulded 
for  my  friends  bas-reliefs,  trophies,  &c.  with  wood  of  every 
kind,     I  shall  now  describe  my 

Process. 

I  made  very  clear  glue  with  five  parts  of  Flanders  glue 
and  one  part  of  fish  glue  or  isinglass.  I  dissolved  these  two 
kinds  of  glue  separately  in  a  large  quantity  of  water,  and 
mixed  tliejn  together  after  they  had  been  strained  through 
a  piece  pf  fine  linen  to  separate  the  iilfh  and  heterogeneous 
parts  vvhicli  could  not  be  dissolved.  The  cjuantity  of  water 
cannot  be  fixed,  because  all  kinds  of  glue  are  not  homoge- 
neous, so  that  some  require  more  and  some  less.  The 
2  proper 
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proper  degree  of  liquidity  may  be  known  by  sufFering  the 
mixed  glue  to  become  perfectly  cold  :  it  must  then  form  a 
jelly,  or  rather  a  commencement  of  jelly.  If  it  happens 
that  it  is  still  liquid  when  cold,  a  little  of  the  water  must  be 
evaporated  by  exposing  the  vessel  in  which  it  is  contained  to 
heat.  On  the  other  hand,  if  it  has  too  much  consistence,  a 
little  \\'arm  water  nmst  be  added.  In  a  word,  the  proper 
degree  will  be  ascertained  bv  a  few  trials. 

The  glue  thus  prepared  is  to  be  heated  till  you  can  scarcely 
endure  your  finger  in  it :  by  this  operation  a  little  water  is 
evaporated,  and  the  glue  acquires  more  consistence.  Then, 
take  fine  raspings  of  wood  or  sawdust,  sifted  through  a  fine 
hair-sieve,  and  form  it  into  a  paste,  which  must  be  put  into 
moulds  of  plaster  or  sulphur  after  they  have  been  well  rub- 
bed over  with  linseed-  or  nut-oil,  in  the  same  manner  as 
when  plaster  is  to  be  moulded.  Care  must  be  taken  to 
press  the  paste  in  the  mould  with  your  hand,  in  order  that 
it  may  acquire  all  the  forms  of  the  mould  :  then  cover  it 
with  an  oiled  board,  and,  placing  over  it  a  weight,  suffer  it 
in  that  manner  to  dry.  The  desiccation  may  be  hastened 
and  rendered  more  complete  by  a  stove.  When  the  im- 
pression is  dry  remove  the  rough  parts,  and  if  any  inequa- 
lities remain  behind  they  must  be  smoothed;  after  which 
the  impression  may  be  affixed  with  glue  to  the  article  for 
\\hich  it  is  intended.  Then  cover  it  with  a  few  strata  of 
spirit  of  wine  varnish,  as  is  done  in  general  in  regard  to 
carved  work,  or  with  wax  in  the  encaustic  manner.  It 
requires  much  attention  to  discover  that  such  ornaments 
are  not  carved  in  the  usual  tnanner.  Gilding  mav  be  ap- 
plied to  them  with  great  facility.  This  operation  is  exceed- 
ingly easy ;  nothing  is  necessary  but  moulds ;  and  w  ith  a 
little  art  the  ornaments  may  be  inlinitelv  varied. 

I  tried  also  to  mould  figures,  and  completely  succeeded. 
These,  however,  require  more  care,  I  first  make  a  paste, 
similar  to  the  former,  with  very  fine  sawdust,  and  place  a 
stratum,  of  about  tuo  lines  in  thickness,  on  every  part  of 
the  mould  ;  after  which  it  is  left  to  dry  almost  entirely.  In 
the  mean  time  I  prepare  a  coarse  paste  with  coarse  sawdust 
which  has  not  been  made  to  pass  through  a  fine  but  a  coarse 
sieve,  and  instead  of  Flanders  glue  I  employ  common  glue, 
which  is  less  expensive,  adding  to  it  a  sixth  of  fish  glue. 
I  first  put  together  two  parts  of  the  movild,  after  introducing 
into  the  joints  a  slight  stratum  of  the  fine  paste,  which  1 
make  very  clear  and  apply  with  a  small  brush.  I  fill  up 
the  vacuity  between  the  two  pieces  with  coarse  paste.  I 
then  apply  the  third  piece  as  I  did  the  second,  and  so  on 

until 
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Until  the  whole  are  adjusted,  always  filling  up  the  vacuities 
with  coarse  paste.  I  suffer  the  whole  to  dry  in  the  moultU 
and  olitain  a  figure  in  relief  of  solid  wood  executed  with  all 
the  delicacy  of  plaster  figures.  Care  must  be  taken  to  re- 
move with  a  sharp  knife,  or  small  file,  the  prominences 
formed  by  the  joining.s.  If  the  figure  be  not  suficred  to  dry 
too  much,  lhe-;c  prominences  mav  be  easily  removed  with 
the  point  of  a  sharp  penknife.  It  will  be  necessary  to  learu 
the  art  of  determining  the  proper  degree  of  desiccation  ;  for 
if  the  figure  be  taken  from  the  mould  before  it  is  properly 
dried  it  will  become  warped,  and  if  it  be  too  dry  it  cannot 
be  corrected  but  with  a  file,  which  is  tedious  and  laborious, 
whereas  if  the  proper  moment  be  seized  the  paste  mav  be 
cut  like  wax  ;  especially  if  the  sawdust  has  been  fine  which 
is  necessary  for  the  exterior  strata.  The  figures  may  then 
be  completely  dried  in  a  stove,  by  which  means  they  will 
acquire  a  degree  of  desiccation  and  solidity  hardly  to  be 
conceived.  Figures  thus  moulded  mav  be  bronzed  or  var- 
nished :  they  will  then  be  unalterable  by  the  effects  of  mois- 
ture or  dryness. 

I  have  already  said  that  Flanders  and  not  common  glue 
ought  to  be  employed  for  the  exterior  strata,  because  this 
glue  is  almost  colourless*;  whereas  the  other,  being  dark- 
coloured,  gives  too  obscure  a  tint  even  to  walnut-tree  wood. 
Being  desirous  to  try  whether  my  moulded  figures  would  be 
unalterable  by  the  effects  of  moisture  or  dryness,  I  made  the 
following  experiments ; 

Experiment  I. 

I  exposed  in  a  large  bell-glass  filled  with  atmospheric  air 
two  figures,  one  of  which  was  varnished  and  the  other  not. 
I  placed  under  the  bell  Saussure's  hygrometer  and  a  capsule 
filled  with  water,  after  having  moistened  tlie  sides  of  the 
bell.  The  air  was  soon  saturated  with  water,  and  the  hy- 
grometer marked  100  degrees.  1  observed  no  alteration 
whatever  in  the  varnished  figure,  and  the  other  exhibited 
no  other  sensible  alteration  than  a  commencement  of  solu- 
tion in  the  olue,  so  that  on  apjilving  mv  finoer  to  its  sur- 
face it  was  found  to  be  somewhat  viscid  ;  in  a  word^  the 
figure  was  not  in  the  least  warped. 

Experiment  II. 

I  then  introduced  my  two  figures  and  the  hyoromctcr 
into  another  very  dry  bell,  under  which  I  had  placed  a  cap- 

•  Wiien  tliis  cannot  Ik  had,  a  glue  fit  for  t'.ie  [uirposc  may  be  made 
by  boiling  shreds  of  parchment  in  common  water  till  dissolved. — Edit. 

sulc 
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sule  filled  with  calcined  potash.  The  moisture  of  the  air 
bv  which  the  figures  were  surrounded  was  soon  absorbed, 
and  the  hygrometer  indicated  zero.  In  order  to  ascertain 
whether  the  whole  moisture  imbibed  by  the  unvarnished 
figure  was  entirely  dissipated,  I  left  every  thing  in  statu  quo 
for  four  hours,  the  hvirromcter  still  indicating-  zero.  I  then 
took  out  the  two  figures,  neither  of  wiiich  had  experienced 
the  least  iilteration. 

Experiment  III. 

I  repeated  the  first  experiment  with  a  view  to  cause  the 
two  figures  to  absorb  as  much  moisture  as  possible ;  and 
when  the  hygrometer  marked  100°  I  took  them  from  the 
bell,  and  suddenly  introduced  them  into  a  stove  the  heat  of 
which  was  50"  of  Reaumur.  The  vui\arnished  one  became 
dry  without  cracking,  and_the  other  showed  a  little  soften- 
ing in  the  varnish.  This  eflect  I  ascribed  to  the  imperfect 
desiccation  before  the  experiment,  for  the  softenmg  was 
more  considerable  than  is  generally  the  case  when  a  var- 
nished body  is  exposed  to  heat. 

These  experiments  appeared  to  me  sufficient  to  induce 
me  to  conclude,  that  sculpture  in  moulded  wood,  according 
to  the  process  here  described,  is  unalterable  by  moisture  or 
drought,  for  in  our  climates  the  thermometer  never  rises  to 
50°.  Such  sculptured  figures  have  the  solidity  of  wood, 
and  are  even  preferable  to  it;  for  a  slight  blow  given  to 
wood,  if  cut  across  the  fibres,  will  detach  some  of  the  parts  ; 
whereas  figures  formed  of  artificial  wood,  if  I  may  be  al- 
lowed the  expression,  are  homogeneous  in  all  then-  parts^ 
and  are  not  so  easily  broken. 

Besides  the  advantages  w  hich  this  invention  on  the  first 
view  exhibits,  it  others  others  which  may  be  of  great  utility 
to  our  arts  and  manufactures. 

1st,  In  the  large  manufactories  of  mirrors  the  ornaments 
in  general  are  in  a  very  bad  taste  and  miserably  executed, 
because  the  carvers  are  very  ill  paid.  If  this  new  method 
be  adopted,  sculptors  would  pay  more  attention  to  their  first 
work :  they  would  mould  their  ornaments  in  plaster  or  in 
sulphur,  then  take  a  multitude  of  copies  with  the  greatest 
facility,  and  these  ornaments  would  add  to  the  value  of  our 
fin'niture. 

2d,  Inlavers  would  make  much  more  elegant  works  by 
employing  pastes  of  dificrent  coioured  woods,  which  might 
be  managed  with  greater  ease  than  the  thin  pieces  of  co- 
loured boards  which  they  employ,    I  am  now  engaged  with 

some 
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some  experiments  on  this  subject.  My  intention  is  to  make 
small  tablets  to  imitate  mosaic.  I  shall  communicate  the 
result  to  the  public  as  soon  as  my  experiments  are  termi- 
nated. 

XLIV.  Evidence  of  the  precise  Dale  of  the  Cow-Pock  m 
Anierica. 

To  Mr.  Tilloch. 

SIR, 

X*  iNDiNG  that  the  honour  of  the  first  instances  of  the  vac- 
cine inoculation  in  America  is  not  bestowed  upon  the  gen- 
tleman to  whom  it  is  due,  and  tliat  there  have  been  even 
some  little  contradiction  and  mistakes  among  the  English 
practitioners  with  regard  to  which  of  them  first  introduced 
the  new  practice  into  that  country  by  furnishing  matter,  I 
trust  the  following  statement  of  facts  may  establish  the  his- 
torical truth  in  question. 

In  the  winter  of  the  year  1799Dr.  John  Chichester,  a 
practitioner  of  the  first  distinction  in  Charleston,  South 
Carolina,  and  to  whom  I  have  been  pupil,  received  vaccine 
matter  from  his  learned  friend  and  former  teacher  Dr.  Pear- 
son, accoinpauying  the  first  publications  written  on  the 
cow-pock  by  Dr.  Jenner  and  himself.  With  this  matter 
several  persons  were  inoculated,  but  the  disease  was  pro- 
duced in  one  case  only.  This  was  a  mulatto  bov  named 
Robert,  about  seven  or  eight  years  old,  the  property  of 
Thomas  Tunno,  esq.  merchant.  The  small-pox  matter  was 
subsequently  inserted,  in  the  most  careful  manner,  without 
cftcct.  It  was  some  time  after  the  occurrence  of  the  above 
case,  before  those  which  have  been  published  as  the  first 
instances  in  America  really  happened. 

It  mav  be  proper  to  notice  that  my  late  worthv  master 
Dr.  Chichester  was  not  supported  by  the  approbatioia  of  his 
brethren  in  his  introduction  of  the  vaccine  inoculation  in 
America,  notwithstanding  the  high  authorities  above  meu" 
tioned  who  first  proposed  it  to  the  public, 

I  remain,  sir,  )  our  humble  servant, 

Nath,  H.  Rhodes. 

P.  S.  Since  my  arrival  in  London  I  have  seen  doctor 
Waterhouse's  latcbt  Treatise  on  the  Variola  Vaccina,  8vo. 
Cambridge  1802:  hence  I  am  enabled  to  \\\  the  precise 
date  of  Ills  first  inoculation  from  his  own  words,  viz. : — "  I 
commenced  the  experiment  July  8j  1600,  on  my  own  chil- 

drenj 
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dren,  four  of  whom,  with  three  of  my  domestics,  passed 
regularly  through  the  distemper ;  and  they  soon  after  went 
into  the  licensed  small-pox  hospital  in  this  neighbourhood, 
and  all  seven  of  them  were  inoculated  by  Dr.  Aspinwall  with 
the  matter  of  the  small-pox,  without  the  least  trait  of  infec- 
tion." Page  5. 

The  error  concerning  the  inoculation  of  the  cow-pock  ia 
America  would  not  have  happened  if  Dr.  Chichester's  ac- 
count had  not  failed  in  getting  to  Europe ;  nor  w'ould  the 
first  introduction  have  been  imputcxi  to  the  Vaccine  Insti- 
tution, as  was  supposed  from  a  passage  in  Dr.  Lettsom's 
book  on  the  cow-pock,  viz.  '^  The  vaccine  matter  which 
first  succeeded  with  professor  Watcrhouse  was  transmitted 
from  England  in  a  bottle  with  a  glass  stopper*.''  Page  24. 

London, 
July  24,  1803. 


XLV.  Account  of  the  Lfe  and  Labours  of  the  late  Mr, 
Ramsden,  in  a  Letter  from  Professor  Piazzi,  of  Pw 
lermo,  to  JSL  De  LALAXDEf. 

W  HEN  I  had  the  pleasure  of  seeing  you  lately  at  London, 
you  admired,  as  I  did,  the  genius  and  works  of  the  cele- 
brated Ramsden,  which  has  induced  me  to  address  to  vou 
such  circumstances  as  I  have  been  able  to  collect  respecting 
the  life  and  labours  of  this  incomparable  artist.  No  one  has 
contributed  more  to  the  progress  of  astronomy  than  you  have 
done  by  your  zeal,  and  by  your  works  on  the  principles  and 
calculations  of  that  science ;  and  Mr.  Ramsden  is  certainly 
the  first  for  inventing:  and  constructing  instruments  :  but  as 
he  IS  not  so  \\ell  known  in  France,  perhaps,  as  he  deserves 
to  be,  my  letter  may  serve  to  give  your  countrymen  a  just 
idea  of  his  merit. 

Jesse  Ramsden  was  born  at  Halifax,  in  Yorkshire,  on 
the  6th  of  October  1730.  At  an  carlv  period  he  conceived 
a  strong  desire  of  devoting  himself  to  literature,  and  espe- 
cially to  history  and  antiquities :  the  mathematics  and  che- 
mistry engaged  his  attention  also  in  their  turn:  but  his 
father  was  anxious  that  he  should  pursue  some  occupation 
which  might  be  useful  to  him ;  and  as  he  was  a  clothier, 
young  Ramsden  applied  to  the  same  employment  till  he  had 

*  This  mode  of  transmitting  matter  was  peculiar  for  a  time  to  the 
Vaccine  Institution,  now  at  No.  44.,  Broad-street,  Golden-square. 
t  From  the  Journal  des  S^a-va)!.',  Nov.  1788. 

attained 
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attained  to  the  age  of  twenty-one.  He  then  wont  to  Lon- 
don, to  seek  for  some  occupation  more  suited  to  his  genius. 
Besides  other  things,  he  apphed  to  eno-raving  under  Bur- 
ton* :  and  a  fortunate  circumstance  conducted  him  to  that 
object  for  which  nature  seemed  to  have  destined  him,  whicl\ 
was  to  be  the  reviver  and  father  of  the  instrumental  part  of 
astronomy.  Mathematical  inslrumcnts  were  often  brought 
to  him  to  be  engraven :  the  more  he  examined  them  the 
more  he  was  sensible  of  their  defects,  and  a  secret  instinct 
made  him  desirous  of  constructing  better  ones.  He  there- 
fore resolved  to  make  an  attempt  in  this  line :  he  soon  ac- 
quired the  use  of  the  file,  and  made  himself  acquainted 
with  the  method  of  turning  brass,  and  even  of  trrinding 
glasses.  In  the  year  1  763  he  constructed  instruments  for 
Bisson,  Dollond,  Nairnc,  Adams,  and  other  iuathematical 
instrument  makers.  He  then  established  a  shop  on  his 
own  account,  in  the  Hay-market,  about  the  year  1768  5 
from  which  he  removed  to  Piccadilly  in  1 775.  Having  form- 
ed a  design  of  examining  all  the  astronomical  instruments, 
lie  resolved  to  correct  those  which  being  founded  on  good 
principles  were  defective  only  in  the  construction,  and  I0 
set  aside  those  which  were  wrong  in  both  these  respects. 

Hadley's  sextant,  which  is  so  much  employed  in  the 
British  navy,  appeared  to  him  one  of  the  most  useful,  but 
it  was  then  very  imperfect;  the  essential  parts  were  not  of 
sufficient  strength;  the  centre  was  subject  to  too  nmch 
friction ;  and  the  index  could  be  moved  several  minutes 
without  any  change  bemg  produced  in  the  position  of  the 
mirror;  the  divisions  in  general  were  very  coarse;  and  Mr. 
Kain^den  found  that  the  abbe  de  la  Caille  was  right,  when  he 
estimated  at  live  minutes  the  error  which  might  take  place 
in  the  obser\'ed  distances  of  the  moon  and  stars,  and  which 

*  Mr,  Burton  was  a  thermometer  ami  barometer  maker,  and  divider 
of  instruments.  Instruments  at  this  period  were  divided  by  means  of  a 
piite  applied  to  thein,  and  the  divisions  were  in  tliis  manner  marked  off. 
Mr,  Burton  was  one  of  the  best  workmen  of  his  time,  and  worked  for 
Sliort.  Bird,  and  other  eminent  artists.  Mr.  Ramsdcn  bound  liintself  ap- 
prentice tcy  Mr.  Burton  for  four  years;  and  after  his  time  was  cxpirctl 
entered  into  pai tntrship  with  Mr.  Fjiirbone,  who  lived  atierwanis  in 
Nevv-'5tieLi,  Shoe-lane,  This  partnership,  however,  did  not  long  con- 
tinue, Mr.  Ramsden  opened  a  shop  on  his  own  account  in  the  Strand, 
and,  having  married  miss  Dollond,  became  possessed  of  a  p,  rt  of  Mr. 
Diillond's  patent  for  achromatic  telcscof)es.  Mr.  Ra.nsden  in  the  course 
of  a  few  years  remt)vcd  tothe  May-market,  and  then  to  Piccadilly,  where 
he  died  in  the  year  1800.  Mr,  Ramsden  had  seven  children  ;  but  none 
of  them  are  now  alive,  except  one  son,  captain  John  R-imsden  of  the 
East  India  company's  service,  and  late  commander  of  the  Doichcster. — 
EUITOK. 

3  might 
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might  occasion  in  the  longitude  an  error  of  fifty  nautical 
leagues.  Mr.  Ramsden  therefore  changed  the  constructiou 
in  regard  to  the  centre,  and  made  these  instruments  so  cor- 
rect as  to  give  nevermore  than  half  a  minute  of  uncertainty- 
At  present  he  warrants  sextants  of  fifteen  inches  radius 
to  w  ithin  six  seconds.  Since  the  time  when  he  improved 
these  instruments  he  has  constructed  983  ;  and  several  of 
them  havino-  been  carried  to  India  and  America,  the  error 
has  been  found  to  correspond  with  w  hat  he  determined  it  to 
be  before  their  departure.  He  has  since  made  sextants  from 
fifteen  inches  to  an  inch  and  a  half  radius,  and  in  the  latter 
the  minutes  can  be  clearly  distinguished ;  but  in  general  he 
prefers  those  of  ten  inches,  as  being  easier  managed  and 
susceptible  of  the  same  exactness. 

The  invention  of  a  dividing  machine  having  now  become 
necessarv,  he  employed  himself  in  constractimr  one,  w  hicli 
he  did  with  the  greatest  success.  The  dividing  machines 
before  used  were  tar  from  being  exact.  Graham  and  Bird 
employed  beam  compasses.  The  latter  kept  his  method 
a  secret  till  it  was  purchased  from  him  by  the  board  of  lon- 
gitude, in  order  to  be  pubhshed.  Mr.  Ramsden  had  already 
discovered  a  method  of  his  own,  which  in  exactness  sur- 
passed that  of  Bird.  For  large  works  he  still  uses  the 
beam  compasses  ;  but  as  it  is  necessary  in  the  greater  num- 
ber of  common  instruments  to  save  time,  he  has  employed 
himself  for  ten  years  in  improving  his  dividing  machine,  in 
which  ease  and  expedition  are  united.  You  have  seen  that 
admirable  machine  with  which  a  sextant  could  be  divided  in 
the  course  of  twenty  minutes,  and  which  is  suthcient  to  give 
an  idea  of  the  inventive  genius  and  superior  talents  of  Mr. 
Ramsden.  It  was  your  friend  Dr.  Shepherd  who  made  this 
excellent  machine  known  to  the  board  of  longitude,  who 
gave  the  inventor  a  premium  of  600I.  sterling,  and  caused 
an  engraving  to  be  made  of  it  in  1777  •"  hut  the  edition  was 
accidentallv  burned,  and  you  are  right  in  wishing  to  cause  it 
to  be  engraved  at  Paris.  The  machine  is  still  in  the  hands 
of  Mr.  Ramsden,  and  he  has  undertaken  to  divide  sextants 
for  three  shillings.  The  board  of  longitude  has  often  given 
greater  premiums  for  objects  of  less  utility;  but  the  greatest 
men  do  not  always  obtain  the  greatest  rewards.  Newton, 
indeed,  got  a  place  in  the  mint;  but  he  was  not  indebted 
for  it  to  liis  merit  alone. 

Mr.  Ranieden  has  constructed  an  instrument  also  for  di- 
viding straight  lines,  a  description  of  which  has  been  printed  j 
and  I  am  sorry  that  you  have  no  longer  at  Paris  that  invented 
bv  M.Megnie,  in  order  that  thev  misht  be  compared. 

While 
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While  Mr.  Ramsden  was  employed  on  his  dividiiiii  nia- 
chine,  he  improved  at  the  same  time  other  instruments. 
The  theodoUte  before  consisted  merely  of  a  telescope,  turn- 
ins;  on  a  circle  divided  at  every  three  minutes,  by  means  of 
a  vernier;  but  in  tlie  hands  of  Mr.  Ramsden  it  has  become 
a  new  and  perfect  instrument,  which  serves  for  measuring 
heights  and  distances  as  well  as  for  taking  angles.  I  saw 
in  his  possession  the  largest  and  most  wonderful  of  all  theo- 
dolites, employed  by  general  Roy  for  measuring  the  triangles 
which  at  present  join  those  of  France,  and  by  which  there 
cannot  be  an  error  of  a  second,  though  it  is  only  eighteen 
inches  radius.  It  is  lurnished  with  two  telescopes,  which 
each  turn  on  a  hori/,ontal  axis,  and  by  which  the  angles  be- 
tween objects  more  or  less  elevated  are  reduced  to  the  ho- 
rizon, and  measured.  General  Roy  has  lately  measured  the 
angle  between  the  pole  star  and  the  sides  of  his  triangles,  in 
order  to  have  the  convergency  of  the  meridians  such  as  it  is 
in  our  oblate  spheroid.  'I'hese  operations  have  already  shown 
that  the  difference  between  the  meridians  of  the  observatories 
of  Paris  and  Greenwich  is  9'  9.0". 

The  barometer  destined  for  measuring  the  heights  of 
mountains  has  been  much  improved  by  Mr.  Ramsden.  Hi* 
method  of  marking  at  the  bottom  the  line  of  the  level,  and 
of  looking  at  the  ton  to  the  contact  of  the  index  with  the 
sunnnit  of  the  mercury,  renders  it  possible  to  distinuuish 
the  hundredth  part  of  a  line,  and  to  measure  heights  within 
a.  foot.  He  showed  M.  de  Luc  that  it  is  the  summit  of  the 
column,  and  not  the  j^art  which  touches  the  glass,  that 
ought  to  be  observed  ;  and  he  caused  to  be  engraved  a  table, 
which  accompanies  his  barometers,  and  which,  without  cal- 
culation, gives  the  heights  of  places  according  to  the  height 
of  the  barometer,  and  even  for  different  dcorees  of  heat.  He 
has  simplilied  also,  in  the  most  ingenious  manner,  the  ap- 
paratus for  carrying  and  supporting  this  portable  barometer. 

Various  other  philosophical  machines  have  been  made  by 
Mr.  Ramsden,  and  always  with  new  improvements  :  such 
as  an  electric  machine;  a  manometer  for  measuring  the 
density  of  the  air ;  an  instrument  for  measuring  inaccessible 
distances,  and  which  renders  it  unnecessary  to  measure  a 
base;  assaying  balances  which  turn  with  a  ten-thousandth 
part  of  the  weight ;  levels  exceedingly  sensible  ;  the  optic 
rectangle,  prismatic  eye-glasses  where  much  fewer  rays  arc 
lost  than  by  the  reflection  of  an  inclined  mirror,  when  it  is 
necessary  to  look  on  one  side ;  the  dvnameter,  with  which 
he  measures  the  magnifying  power  of  a  telescope,  by  apply- 
ing befoic  the  eye-tjlass  a  small  scale  divided  into  hundredths 
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oF  a  line  to  measure  the  pencil  or  image  of  the  object-glass. 
This  was  the  original  invention,  but  it  was  afterwards  much 
improved. 

The  pyrometer,  destined  to  measure  the  dilatation  of  bodies 
by  heat,  afforded  exercise  also  for  the  talents  of  Mr.  Rams- 
den  ;  and  with  the  happiest  success,  as  may  be  seen  in  the 
I'hilosophical  Transactions  for  17S5.  IVJr.  Ramsdcn,  on 
I'xamining  the  pyrometer  then  in  use,  had  observed  the  ra- 
dical defect  of  that  instrument,  in  which  the  bodies  subjected 
to  experiment  were  not  sufiicientlv  separated.  But  with  his 
microscopic  pyrometer  he  found  means  to  compare  the  na- 
tural state  of  a  body  with  the  same  body  exposed  to  any  de- 
gree of  heat  or  of  cold,  and  by  a  micrometer  adapted  to  the 
microscope  he  measured  these  variations  with  an  exactness 
before  unknown,  and  \\hich  furnished  the  measurement  of 
a  base  w  ith  a  precision  ten  times  greater  than  in  any  of  those 
ever  before  measured.  On  this  occasion,  as  on  all  others, 
Mr.Ramsden  showed  a  natural  saoacilv  in  discovering  the 
essential  faults  of  ev^erv  instrument,  and  in  inventing  the 
most  simple  and  most  exact  methods  of  correcting  them. 

Optics  are  no  less  indebted  to  him.  He  found  means  to 
correct  the  aberration  of  sphericity  and  refrangibility  in  com- 
pound eye-glasses  applied  to  all  astronomical  instruments, 
and  in  a  new  and  perfect  manner.  Opticians  had  imagined 
that  this  could  be  accomplished  by  making  the  image  of  the 
object-glass  fall  between  the  two  eve-glasses;  which  was 
attended  with  this  great  inconvenience,  that  the  eye-glass 
could  not  be  touched  without  deranging  the  lineof  collima- 
tion,  and  the  value  of  the  parts  of  the  micrometer.  To  re- 
medy this  inconvenience  Mr.  Ramsden  set  out  from  a  very 
simple  experiment,  namely,  that  the  edges  of  an  image  ob- 
served through  a  prism  are  less  coloured  according  as  the 
image  is  nearer  the  prism ;  and,  in  consequence  of  this  truth, 
he  sought  for  the  means  of  placing  the  two  eye-glasses  be- 
tween the  image  of  the  object-glass  and  the  eye,  without 
failing  to  correct  the  two  aberrations,  which  he  did  by 
changing  the  radii  of  the  curves,  and  placing  the  glasses  in  a 
manner  altogether  dilfercnt  from  that  commonly  employed. 

He  invented  also  a  reflecting  object-glass  micrometer,  a 
description  of  which  may  be  seen  in  the  Transactions  of  the 
Royal  Society  of  London  for  1779-  In  his  paper  on  this 
subject  he  points  out  the  defects  and  inconveniences  of  that 
ofBouguer,  first  invented  in  17-18,  in  which  the  different 
positions  of  the  eye,  in  regard  to  the  pencil  of  light,  cause 
the  two  images  to  appear  sometimes  to  touch  each  otherj 
sometimes  to  be  separated,  and  sometimes  alternately  by  a 
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sort  of  oscillation.  He  found  also  that  the  aberration  of  the 
rays,  which  renders  tiie  object  badly  dcHned,  increased  the 
inconvenience  of  that  instrument.  He  thought  it  would 
therefore  be  necessary  to  abandon  the  principle  of  refrac- 
tion, and  to  substitute  that  of  reflection.  This  instrument, 
as  simple  as  ingenious,  contains  no  more  mirrors  or  glasses 
than  what  are  necessary  for  the  telescope ;  and  the  separa- 
tion of  the  two  images  depends  only  on  the  inclination  of 
the  mirrors,  and  not  on  the  focus. 

He  however  employed  himself  in  improving  the  refract- 
ing micrometer,  and  conceived  the  happy  idea  of  placing 
this  micrometer  not  towards  the  object-glass,  but  exactly  m 
the  conjugate  focus  of  the  first  eye-glass.  This  micrometer 
is  composed  of  two  plano-convex  lenses,  which  can  be  moved 
and  form  t\\  o  images,  as  in  the  object-^lass  micrometer:',  but 
with  this  difference,  that  the  rays  before  they  fall  on  the  plano- 
convex lenses  pass  through  a  lens  convex  on  both  sides,  at 
a  certain  distance  towards  the  object-glass.  By  these  means 
the  contrary  refraction  of  the  two  plano-convex  lenses,  and 
the  convex  lens,  corrects  the  error  which  takes  place  in 
object-glass  micrometers,  where  the  image  depends  only  on 
the  focus  of  the  two  plano-convex  lenses.  1  he  image  being 
already  considerably  magnified  before  it  falls  on  the  refract- 
ing micrometer,  the  imperfection  of  the  glasses  can  occasion 
only  an  insensible  error  in  the  measurement  of  angles.  It 
is  true,  indeed,  that  by  this  position  the  field  of  the  micro- 
meter will  be  smaller  than  what  it  would  be  were  the  micro- 
meter near  the  object-glass.  Mr.  Kamsden  devised  means 
also  for  making  the  images  to  be  uniformly  illuminated  in 
every  part  of  the  field.  With  this  micrometer  the  diameter 
of  the  planets  may  be  measured  in  every  direction;  it  may 
be  adapted  to  achromatic  telescopes  of  every  kind ;  it  may 
be  brought  near  to  or  removed  from  the  object-glass  at  plea- 
sure, to  render  vision  distinct;  and  it  may  be  taken  from 
the  tube  of  the  eye-glasses,  that  the  telescope  may  be 
employed  without  a  micrometer.  All  these  advantages 
have  given  great  reputation  to  Ramsden's  micrometers, 
and  the  astronomer  who  can  obtain  one  of  them  is  ior-: 
tunate. 

In  consequence  of  these  and  other  inventions  Mr.  Rams- 
den  was  elected  a  fellow  of  tlie  Royal  Society  in  17bd. 

The  objects  hitherto  mentioiud,  however,  are  not  the 
most  important  of  the  works  of  Mr.  Ramsden.  The  equa- 
torial, the  transit  instrument,  and  quadrant,  received  in  hig 
hands  new  improvements.  'I'he  equatorial  first  constructed 
hy  Sis;jon,  and  which  w  as  somew  hat  improved  by  Short,  was 
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much  farther  improvfd  bv  Ramsden.  He  first  suppressed 
the  endless  screw  ,  which  bv  pressing  on  the  centre  destroyed 
its  precision,  lie  placed  the  centre  of  gravity  on  the  centre 
of  the  base,  and  caused  all  the  movements  to  take  place  in 
every  direction.  He  pointed  out  the  means  of  rectifying  the 
instrument  in  all  its  parts  ;  and  he  applied  to  it  a  \ery  inge- 
nious small  machine  for  measuring  or  correcting  the  effect 
of  refraction.  This  invention  is  much  anterior  to  that  given 
by  Mr.  l^oHond  in  the  Philosophical  Transactions.  Mr. 
Ramsden  had  a  patent  for  this  kind  of  equatorial.  The  ho- 
nourable Stewart  Mackenzie,  brother  ot"  the  earl  of  iiute, 
the  friend  and  patron  of  Mr.  Ramsden,  wrote  a  description 
of  this  machine,  w  hich  has  been  printed.  Jjut  Mr.  Ramsden 
does  not  always  strictly  adhere  to  the  description  :  his  in- 
ventive genius  rarely  allows  him  to  construct  the  same  in- 
strument many  times  in  the  same  manner  ;  and  it  often 
happens  that  he  breaks  to  pieces  instruments  which  have 
cost  a  great  deal  of  labour,  if  they  are  not  as  correct  as  he 
wishes. 

The  largest  equatorial  instrument  ever  constructed  is  that 
destined  for  Sir  George  Shuckhurgh,  on  w  hich  Mr.  Rams- 
den has  been  ensplovcd  for  nine  years.  TliC  circle  of  inclina- 
tion is  four  feet  in  diameter,  so  that  observations  can  be  made 
nearly  within  a  second.  The  telescope  is  placed  l»etwcen  six 
pillars,  which  form  the  axis  of  the  machine  ;  and  the  whole 
turns  around  two  pivots  resting  on  supporters  of  masou- 
^vork. 

The  transit  instrimient  is  employed  in  all  the  large  ob- 
servatories of  Europe ;  but  Mr.  Ramsden  has  added  to  it 
s-cveral  improvements.  He  invented  a  method  of  illumina- 
ting the  wircs^  by  making  the  light  pass  alon>r  the  axis  of 
the  machine.  The  reflector  is  placed  in  the  inside,  and  ob- 
liquely in  the  middle.  He  did  not  lessen  the  aperture  of  the 
object-glass :  and  as  the  light  passes  through  a  coloured 
prism,  which  may  be  moved  at  pleasure,  the  light  may  be 
mcreascd  or  diminished.  For  adjusting  this  essential  instru- 
ment, Mr.  Ramsden  invented  a  method  which  supersedes 
the  use  of  a  spirit-of-wine  level,  on  which  he  sets  no 
value,  because  it  does  not  give  that  exactness  which  it  is 
always  his  aim  to  obtain.  He  suspends  a  thread  and 
plummet  before  the  telescope  plaeed  vertically  ;  this  thread 
passes  over  two  points,  which  are  marked  on  tw  o  pieces  fixed 
one  above  and  the  other  below  the  telescope,  and  one  of 
which  has  a  small  motion.  The  thread  is  absolutely  de- 
tached from  the  telescope ;  and  when  it  corresponds  on  the 
game  points  in  the  two  diftcj'cnt  situations  of  the  telescope, 
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the  observer  is  certain  that  the  axis  is  horizontal,  as  you 
have  remarked  in  your  Astronomy.  What  is  newer  and 
more  ingenious  in  Mr.  Ramsdcn's  method  is,  that  the  thread 
and  plummet  sometimes  pass  over  the  images  only  of  the 
points  which  are  formed  in  the  focus  of  a  lens,  because  he 
is  sometimes  obliged  to  remove  the  thread  to  a  consideral)le 
distance  from  the  instrument  and  from  the  points ;  but  the 
exactness  is  not  lessened,  and  there  is  no  parallax. 

Ramsden's  merid.an  telescopes,  such  as  those  at  Blen- 
heim, at  Manheim,  at  Dublin,  and  such  as  those  made 
for  the  observatories  of  Paris  and  Gotha,  are  also  remarkable 
for  the  excellence  of  the  oi)ject-glasses.  Mr.  Usher,  in  a 
letter  from  Dublin,  says  that  he  can  see  in  the  open  day 
stars  of  the  fourth  magnitude,  and  those  of  the  third  very 
near  their  conjunction  with  the  sun.  These  telescopes  are 
eight  feet  in  length.  I  had  the  satisfaction  to  obtain  one 
of  five  feet  for  my  observatory  of  Palermo ;  but  it  is  so  good, 
and  the  sky  is  so  serene,  that  I  hope  to  have  the  same  ad- 
vantage in  my  observations. 

'J'he  mural  quadrant  is  the  most  important  of  all  the  astro- 
nomical instruments,  and  Mr.  Ramsden  has  distinguislied 
himself  here  also  by  the  exactness  of  his  divisions  :  he 
places  the  thread  and  plummet  behind  the  instrument,  in 
order  that  it  may  not  be  necessary  to  remove  it  when  obser- 
vations are  made  near  the  zenith.  His  method  of  illuminat- 
ing the  object-glass  and  at  the  same  time  the  divisions,  and 
of  suspending  the  telescope,  is  also  new,  and  consequently 
more  perfect.  In  those  of  eight  feet  which  he  made  for 
the  observatories  of  Padua  and  Vilna,  and  which  Dr.  Mas- 
kelyne  examined,  the  greatest  error  does  not  exceed  two 
seconds  and  a  half.  One  for  Milan  is  in  a  great  state  of  for- 
wardness, and  is  of  the  same  size. 

The  nuiral  quadrant  of  the  duke  of  Marlborough  at  Blen- 
heim, which  is  six  feet,  is  one  of  the  instruments  which 
you  and  I  admired.  It  is  fixed  to  four  pillars  which  turn 
on  two  pivots,  so  that  the  instrument  may  be  placed  north 
and  south  in  a  minute.  This  instrument  is  as  beautiful  as 
perfect,  and  no  one  deserves  more  to  possess  it  than  his 
grace  the  duke  of  Marlborough  :  professed  astronomers  are 
not  more  zealous,  assiduous,  or  correct.  It  was  for  this 
noble  instrument  that  Mr.  Ramsden  invented  a  method  of 
rectifying  the  arc  of  9()  degrees,  respecting  whieh  an  able 
astronomer  had  started  son)e  difficulties  ;  but  with  a  hori- 
zontal thread,  and  a  thread  and  plummet  forming  a  kind  of 
cross  which  does  not  touch  the  (piadrunt,  he  showed  him 
that  there  was  iyA  a  second  of  error  in  yo  degrees  j  and  that 
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the  cUfTerence.  arose  from  a  mural  quadrant  of  Bird,  where 
the  arc  of  ()0  degrees  contained  several  seconds  too  much,  and 
which  had  not  been  verified  by  so  exact  a  n.iethodas  his. 

Cut  the  quadrant  is  not  the  instrument  which  Mr.  Rams- 
den  values  most.  It  is  the  whole  circle;  and  he  has  proved 
that  to  attain  to  the  utmost  degree  of  precision  of  which 
observation  is  susceptible,  we  must  renounce  the  quadrant 
entirely.  His  principal  reasons  are,  1st,  The  least  variation 
in  the  centre  is  perceived  by  the  two  points  diametrically  op- 
posite. 2d,  As  the  circle  is  turned  the  plane  is  always  ri- 
gorously exact ;  which  cannot  possibly  be  the  case  in  the 
quadrant.  3d,  Two  measurements  can  aUvavs  be  had  of 
the  same  arc;  which  serves  for  verifying  the  accuracy  of  the 
observation.  4th,  The  first  point  of  the  division  can  be 
verified  every  day  with  the  greatest  ease.  5th,  The  dilata- 
tion of  the  metal  is  uniform,  and  can  produce  no  error.  6th, 
This  instrument  is  a  meridian  telescope  as  well  as  a  mural. 
7th,  It  becomes  a  moveable  azimuth  circle  by  adding  a 
horizontal  circle  below  the  axis,  and  then  gives  the  refrac- 
tions independently  of  the  measure  of  time.  You  there- 
fore approved  the  resolution  I  had  formed  of  confining  my- 
self to  this  instrument,  and  of  not  quitting  London  till  I 
could  carry  with  me  a  circle  of  five  feet,  which  Mr.  Rams- 
den  was  constructing  for  the  observatory  of  Palermo  :  as 
soon  as  mine  is  finished  he  promises  to  put  in  hand  that 
destined  for  Paris.  He  then  hopes  to  finish  that  for  Dublin, 
which  is  twelve  ieet,  and  w^hich  you  saw  in  an  advanced 
state;  but  a  circle  of  7  or  8  feet  is  sufficient  to  give  preci- 
sion within  half  a  second,  as  in  the  zenith  sector,  which  is 
employed  for  the  most  I'igorous  obser\ations  in  regard  to 
the  figure  of  the  earth. 

You  remarked  with  the  greatest  satisfaction  the  ino-enious 
manner  in  which  the  axis  is  supported,  that  it  may  have  no 
friction  on  the  pivots,  and  especially  Mr.  Ramsden's  new 
invention  for  rendering  the  axis  perfectly  horizontal,  by 
means  of  a  thread  and  plummet,  which  is  however  w^ith- 
out  the  machine;  and  you  had  the  pleasure  of  seeing  that 
inventive  genius  exercise  his  talents  on  this  new  problem, 
and  solve  it  in  the  completest  manner.  As  his  talents  have 
been  exercised  in  a  wide  field,  he  has  collected  in  his  shops 
workmen  in  all  professions  which  relate  to  the  construction 
of  mathematical  and  philosophical  instruments,  that  he 
might  have  every  thing  made  under  his  own  inspection. 
The  same  workman  is  always  confined  to  the  same  branch, 
and  by  these  means  acquires  the  utmost  degree  of  ecrrect- 
nesa.     But  notwithstanding  this  perihelion,  which  ouiiht  to 
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enable  Mr.  Ramsden  to  make  a  fortune,  he  sells  his  instru- 
ments eJKaptir  than  any  other  artist  in  the  same  line  at 
London  :  the  diflerenee  is  sonietinies  a  third.  Thouiih  he 
has  nearly  Qo  workmen  in  his  employment  he  is  not  able 
to  execute  all  the  orders  which  he  has  received  from  every 
part  of  the  world,  and  you  yourself  have  experienced  how 
difficult  it  is  to  obtain  instruments  from  him. 

No  person  can  be  more  reasonable,  more  attentive  to 
business,  or  more  inditTerent  for  pleasure  or  for  riches  than 
.Mr.  Ramsden  :  he  is  exceedinglv  frugal  in  his  manner  of 
life  ;  and,  unless  provoked,  no  one  can  be  more  polite, 
milder,  or  more  complaisant.  I  hope,  sir,  you  will  pub- 
lish with  pleasure  this  tribute  of  my  gratitude  to  a  man  of 
iniconmion  talents,  whom  you  esteem  as  naueh  as  I  do, 
and  who,  in  his  turn,  has  conceived  for  you  a  real  attach- 
ment. 


XLVI.   Some  Details  respect'iiii^  the  Foijage  of  the  tiro  French 
Corvettes,  Le  Geographe  ami  I .e  Nat araliste,  sent  out  under 
■  the  Command  of  Captain  liwDiaJor  tlw  Purpose  ()f  mak- 
ing Discoveries. 

jL  hks£  two  corvettes  sailed  from  tlic  north. -west  port  of 
the  Isle  of  France  on  the  i?5tli  of  April  ISOl,  and  on  the 
27th  of  May  discovered  the  land  of  New  Holland  in  lat. 
'A'i^  36' J  long.  1 1 1''  44' :  the  land  they  saw  was  that  called 
Leeuwin's  Land,  which  forms  the  south-w  est  extremity  of 
New  Holland;  and  which  the  charts  indicate  as  little  known. 

Preparations  were  then  made  for  exploring  the  countiy, 
and  the  two  corvettes  were  employed  in  this  service  from 
rhe  27th  of  May  to  the  I4th  of  Jmie.  As  these  were  the 
tirst  geograpliical  operations  made  on  board  these  vessels, 
it  appears  that  they  are  not  very  correct;,  and  captain  Hau- 
din  has  sent  home  no  account  of  them,  nor  any  of  the 
charts  which  he  caused  to  be  constructed.  He  announces 
that  on  his  return  from  Port  .lackson  he  proposes  to  revist 
Leeuwin's  Land,  and  to  repeat  the  operations  undertaken, 
in  order  to  construct  a  chart  of  iiai  du  Geographe,  which 
lie  found  in  that  part. 

Among  the  charts  brouirht  home  bv  the  Naluraliste  is 
one  of  the  same  coast  of  Leeuwin's  Land,  executed  on  board 
the  Naturaliste  by  C.  Faure  :  it  contains  an  extent  of  coast 
from  lat.  34°  23' to  32"  13',  hut  cnnstly  delineated  and 
without  any  details. 
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After  these  operations  the  two  corvettes  were  separated, 
and  did  not  asiaia  meet  till  thcv  arrived  at 'the  Island  ot" 
Timor ;  hut  lyjth  of  them  sailed  along  the  coast  of  the 
Land  of  Endracht,  which  lies  to  the  north  of  Leeuwin's 
Land. 

Captain  Baudin  entered  the  Bay  of  Seals  on  the  27th  of 
June,  and  remained  there  till  the  13th  of  July.  Here  Ber- 
nicr,  the  astronomer,  madest)me  observations,  whi<ch  fix  the 
longitude  of  the  northern  point  of  Barren  Island  at  109*^ 
13'  46".  I'he  course  of  the  Geographe  in  this  bay  and  on 
the  coast  to  the  north  of  it  is  traced  out  on  a  chart  con- 
structed by  C.  Boulanger,  one  of  the  engineers  belonging 
to  the  expedition.  This  chart',  however,  is  only  a  copy  of 
a  Dutch  chart  given  to  captain  Baudin  before  his  departure, 
and  which  C.  Boulanger  corrected  by  the  results  of  astrono- 
mical observations. 

Captain  Baudin  observes  in  his  memoir,  that  his  first 
o})crations  in  regard  to  this  coast,  and  that  of  De  Witt's 
and  of  Leeuwin's  Land,  were  not  satisfactory  ;  and  he  pur- 
poses to  repeat  them  on  his  return  from  Port  Jackson.  He 
has  therefore  sent  home  none  of  the  charts  of  the  early  part 
of  his  voyage  along  these  coasts.  Among  the  charts  which 
the  Naturaliste  has  brought  home  there  is  only  one  small 
chart  of  a  part  of  the  coast  of  New  Holland,  where  the 
Geographe  landed  ;  and  which  is  supposed  to  be  on  the 
coast  of  De  Wilt's  Land,  or  of  the  north-west.  This 
chart,  constructed  by  llousard,  an  officer  of  the  marine  en- 
gineers, is  merely  a  sketch  taken  at  sight,  and  may  give 
some  idea  of  the  observations  made  on  board  the  Geographe  ; 
though,  as  captain  Baudin  announces,  it  contains  only  frag;- 
ments  of  the  coasts.  He  says  he  transmitted  to  the  minister 
of  the  marine,  in  a  letter  dated  Timor,  October  6,  1801, 
some  details  respecting  his  navigation  on  the  western  coasts 
of  New  Holland  from  Leeuwin's  Land,  and  that  he  then 
announced  that  they  were  by  no  means  satisfactory.  He 
arrived  at  Tnnor,  and  entered  Coupang  Bay  on  the  22d  of 
August  1801. 

The  Naturalist  e  being  separated  from  the  Geographe  on 
the  coast  of  Leeuwin's  Land  proceeded  to  the  Island  of 
Rottenest,  which  had  been  agreed  on  as  the  first  place  of 
rendezvous  in  case  of  separation.  The  captain  explored  that 
island  as  well  as  another  in  the  neighbourhood,  and  which 
is  not  marked  in  the  charts  :  he  called  it  Isle-aux-Ours,  He 
examined  at  the  same  time  Swan's  River,  on  the  coast  of 
New  Holland,  opposite  to  the  Isle  of  Rottenest :  some  boats 
Were  ordered  to  proceed  up  that  river  as  far  as  thev  possibly 
could  without  danger;  and  a  chart  of  it  was  constructed, 
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^vhich  is  inserted  in  the  journal  of  C.  Hanielin,  the  com- 
jiiandcr  ot"  the  Naturalidte. 

The  same  corvette  sailed  along  the  western  coast  of  New 
Ilolhuid  i'rom  lat.  32"  south,  which  \*  that  of  the  Isle  of 
I\ottenest  as  far  as  the  Bay  of  Seals,  or  of  Dirk  llartoge ; 
and  a  chart  of  that  coast  was  constructed  on  five  hirge  sheets. 
This  chart,  however,  is  merelv  a  skLtcli  made  at  sij^ht,  and 
van  serve  only  to  give  a  uencral  idea  of  the  course.  It  con- 
tains none  of  tliose  details  exhibited  in  th.c  Dutch  chart  of 
the  same  coast. 

The  Naturahstc  liaving  remained  some  tin)c  in  the  Bay 
of  Seals,  waiting  for  the  Gcographc,  took  that  opportunity 
of  exploring  this  bay,  and  the  result  is  a  chart  verv  difl'erent 
from  any  before  published.  It  deserves  consideration,  and 
mav  be  useful  to  navigators  who  in  future  mav  touch  at 
this  bay,  in  the  diU'erent  gulphs  of  which  thev  will  liud  re- 
sources of  which  no  idea  was  before  entertained. 

From  the  Bav  of  Seals  the  Naturaliste  steered  a  direct 
course  for  the  Island  of  Timor,  without  following  the  coast 
of  Eudracht's  Land  or  that  of  De  Witt's,  and  arrived  iu 
Coupang  Bay  on  the  20th  of  September,  having  left  the 
Bay  of  Seals  on  the  3d.  Captain  Baudin  has  added  to  the 
charts  which  he  sent  home,  copies  of  some  Dutch  charts  of 
the  islands  of  the  Indian  Archipelago,  which  he  made 
during  his  stav  at  Timor. 

The  two  corvettes  left  Timor  in  company  on  the  13th  of 
November  1801,  and  proceeded  to  D'Entreeasteaux's  chan- 
nel on  the  south-east  coast  of  Van  Diemen's  Laixd,  where 
they  arrived  on  the  13th  of  January  1802.  'Hiey  explored 
e\ery  part  of  that  channel  with  the  greatesi  care  ;  and  cap- 
tain Baudin  announces  that  thev  found  nothing  in  it  to  be 
rectiticd.  "  It  is  hardly  possible,"  sa\s  he,  "  to  find  any 
work  more  correct,  or  better  eNecuted,  than  that  of  the  geo- 
graphers who  ha\e  made  us  acquainted  w  ith  these  places 
for  touching  at;  and  we  shall  be  well  satisticd  if  we  bear 
the  navigators  who  succeed  us  give  the  same  account  of  our 
labours,  in  regard  to  the  coasts  which  no  one  ever  visited 
before  us." 

Captain  Baudin  only  observes  that  the  land  called  Tas- 
man's  Land,  in  the  ehart  oi'  D'Liitrecastcaux's  channel,  is 
not  an  island  ;  and  tliat  it  is  joined  to  Van  Diemen's  Land 
by  an  isthmus  of  about  SO  or  100  paces  in  breadth.  It  is 
to  be  observed  that  D'Entrccasteaux's  boats  did  not  proceed 
so  far  in  this  channel  as  those  of  captain  Baudin  ;  and  the 
observation  he  makes  in  regard  to  Tasman's  Land  is  correct, 
lie  observes  also  that  the  Bay  of  Frederick  Ilendrick  is  not 
in  the  place  where  it  i'^  laid  down  iu  DT'.ntrccasteaux's  chart, 

and 


for  the  Purpose  of  mak'iiig  Discoveries.  2^5 

and  he  gives  a  long  dissertation  on  this  subicct.  D'Entrc- 
castcaux  was  not  in  that  part,  and  the  Bay  of  Frederick 
Hcndrick  was  given  from  old  charts. 

After  ascertaining  the  correctness  of  the  chart  of  D'Entre- 
casteaux's  channel,  captain  Baudin  did  not  think  it  neces- 
sary to  make  a  new  one,  as  he  had  nothing;  to  add  to  it.  He 
confined  himself  to  the  construction  of  one  of  Frederick 
llendnck's  Ba\',  every  part  of  which  he  explored. 

In  the  chart  of  \"an  Diemeu's  Land,  constructed  in  1793 
and  }79y  by  captain  Flinders,  and  which  was  engraved  at 
the  depot  in  order  that  captain  Baudin  might  have  a  suffi- 
cient number  of  copies,  the  eastern  coast  of  Van  Diemen's 
Land  was  traced  out  in  a  vague  manner,  as  countrit;s  little 
known  are  in  general.  Captain  Baudin  was  therefore  charged 
to  explore  it  in  a  complete  and  correct  manner ;  and  this 
operation  he  undertook  on  leaving  the  Bav  of  Frederick 
Hendrick.  Among  the  charts  he  has  sent  home  there  is 
one  of  the  Island  Maria,  the  coast  of  which  was  explored 
and  correctly  traced  out ;  another  of  the  coast  of  Van  Die- 
men's  Land  between  Maria  and  Schouten's  Islands;  and  a 
tliird  of  Schouten's  Islands  and  the  adjacent  coast.  It  is 
seen  by  the  last-mentioned  chart  that  there  is  only  one 
Schouten's  Island,  instead  of  the  five  laid  down  in  captain 
Flinders'  chart.  The  rest  form  a  long  peninsula  joined  to 
Van  Diemen's  Land  bv  aiv  isthmus. 

There  is  a  chart  also  of  the  remainder  of  the  eastern  coast 
of  Van  Diemen's  Land,  from  Cape  Pelc  in  lat.  42"  8'  to 
Swan's  Island  in  lat.  40°  42'.  This  chart  is  the  result  of 
the  course  followed  by  C.  Boulanger,  who  had  been  sent  on 
shore  to  explore  the  coimtrv,  and  w  ho  was  not  able  to  re- 
turn on  board.  Having  waited  some  davs  for  a  boat  to 
come  and  fetch  him,  he  resolved  to  proceed  along  the  coast 
which  he  supposed  the  corvettes  would  sail  along ;  and  he 
fortunately  arrived  at  Swan's  Island  and  Banks's  Straits, 
where  he  found  an  Ejiglish  ship,  the  captain  of  which  pro- 
mised to  carry  him  to  Port  Jackson ;  but  some  days  after 
he  fell  in  with  the  Naturaliste,  which  took  him  on  board. 

The  two  corvettes  had  been  separated  some  time,  and 
were  endeavouring  to  fall  in  w-ith  each  other.  Both  of  them 
proceeded  to  Van  Diemen's  Land,  but  without  meeting;. 
Thev  visited  Dalrymple  River,  which  is  situated  about  the 
middle  of  that  coast,  and  another  called  North  River;  both 
proceeded  also  to  the  coast  of  New  Holland,  which  forms 
the  northern  coast  of  Basse's  Strait.  The  Naturaliste  ex- 
plored the  coast  from  Cape  Wilson  to  Port  Western.  That 
port  also  was  visited,  and  plans  were  niauc  of  both.     After 
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this  operation  the  Naturalistc  made  for  Port  Jackson,  In 
hopes  ot"  lindiug  there  the  Geograjihe. 

Captain  Baudin,  after  visiting  different  parts  of  Basse's 
Straits  in  hope  of  meeting  with  the  Naturahste,  determined 
to  explore  the  southern  coast  of  New  Holland,  which  was 
oitirely  unknown.  He  lirst  proceeded  to  Caj)e  Wilson, 
from  which  he  took  his  point  of  departure,  and  directed  his 
course  west,  following  the  coast  to  the  distance  of  fifteen 
degrees  of  longitude.  About  the  middle  of  his  course  he 
fell  in  with  captain  P"'Iinders,  who  had  left  England  eight 
months  after  him,  and  who  was  charged  to  make  the  same 
researches  as  captain  Baudin  on.  all  the  coasts  of  New  Hol- 
land. He  had  cruised  along  the  southern  coast  from  Leeu- 
win's  Land  to  the  point  wliere  he  fell  in  with  captain  Baudin, 
and  two  days  before  meeting  him  had  discovered  a  large  and 
beautiful  island,  to  which  he  gave  the  name  of  Kangaroo 
Island.  This  island  is  situated  in  lat.  35'  5(/  south,  and 
long.  135*^  4',  and  appears  to  be  about  thirty  leagues  in  ex- 
tent from  cast  to  west.  Captain  Flinders  had  passed  through 
the  channel  which  separates  it  from  the  land,  and  had  seen 
none  of  the  southern  jiart. 

Captain  Baudin,  contmulng  his  course,  fell  in  with  this 
island,  which  he  found  such  as  it  had  been  described  bv 
captain  Flinders  :  l.ke  him  he  passed  on  the  north  side,  and 
did  not  see  the  southern  part;  but  on  the  north  t<ide  he 
found  two  gulphs  which  proceeded  a  great  way  inland,  and 
which  he  entered,  to  explore  the  whole  extent  of  them  :  he 
however  could  see  only  one  side,  because  the  other  was  filled 
with  sand-bauks  and  shoals,  wliich  did  not  permit  the  vessel 
to  approach  the  land. 

\Vhen  he  came  out  of  these  gulphs  he  continued  his 
course  towards  the  west  as  far  as  the  Isles  of  St.  Peter  and 
St.  Francis,  which  were  nearly  the  term  of  the  researches 
of  D'Entreeasteaux  on  that  coast :  he  then  proceeded  to  the 
south-east  to  reach  Port  Jackson,  where  he  found  the  Na- 
turalistc. 

This  discovery  of  captain  Baudin  is  highly  important,  as 
it  completes  the  survey  of  the  southern  coast  of  New  Hol- 
land, which  is  entirely  owing  to  France.  As  yet  we  can 
form  no  opinion  in  regard  to  the  degree  of  correctness  with 
which  it  has  been  explored,  because  C.  liaudin  has  sent 
home  only  a  part  of  the  chart  which  he  constructed,  and 
as  the  chart  itself  is  only  a  sketch  :  he  has  added  to  it  a 
chart  which  only  indicates  his  course,  with  the  soundmgs 
along  that  coast ;  and  he  pronnse.s  to  send  the  other  part  of 
the  coast  by  the  first  opportunity. 
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Captiiia  Biuuliii  has  joined  to  these  charts  twelve  views 
\\cll  exeeuted,  and  bv  which  he  has  endeavoured  to  give 
an  idea  of  the  nature  of  the  country.  They  relate  onlv  to 
Leeuwin's  Land  3  but  he  promises  others  of  the  same  kind 
in  regard  to  (.'very  part  of  New  Holland  which  he  has  vi- 
sited. 

On  his  departure  from  Port  Jackson  he  purposed, 

1st,  To  explore  King's  Island  lately  discovered  in  Basse's 
Straits,  and  situated  to  the  north-west  of  Hunter's  Isles. 

2d,,  The  large  island  called  Kangaroo  Island,  the  southern 
part  of  which  is  unknown. 

3d,  The  tvvo  large  gulphs  situated  to  the  north  of  Kan-- 
garoo  Island,  and  which  he  can  examine  in  every  part  bv 
means  of  the  Kasuarina,  a  small  vessel  which  he  procured 
at  Port  Jackson,  and  which  draws  little  water. 

4lh,  The  northern  part  of  the  Islands  of  St.  Peter  and 
St.  Francis,  and  where  the  discoveries  he  has  made  unite 
with  those  of  D'Entrccasteaux. 

5th,  Leeuwin's  Land,  and  that  of  Endracht,  which  he 
has  already  seen,  but  not  in  a  satisfactory  manner. 

6th,  De  Witt's  Land,  where  he  knows  he  shall  experience 
great  difficulties^  but  v.  here  he  hopes  to  find  also  interesting 
objects. 

7  th,  In  the  last  place,  the  Gulph  of  Carpentaria,  which' 
will  be  the"boundary  of  his  researches. 

The  two  vessels  sailed  from  Port  Jackson,  Nov.  18,  1S02,. 
twenty-iive  months  after  their  departure  from  France,  and 
on  the  6th  of  December  anchored  in  the  Bav  of  Sea  Ele- 
phants in  the  eastern  part  of  King's  Island  in  lat.  39''  5lV 
long.  141''  34'. 

Two  days  after,  captain  Ilamelin,  having;  received  his 
ultimate  orders,  separated  from  the  Gecgraphe  and  the 
Kasuarina  in  order  to  proceed  to  France. 

When  on  the  point  of  sailing,  an  English  galliot  an- 
chored near  them.  This  vessel  had  been  dispatched  for  the 
purpose  of  exploring  j^ort  Philips  on  the  south-west  coast 
of  the  Bay  of  Frederick  Hendrick,  in  Van  Diemen's  Land, 
and  the  river  in  the  north  of  the  same  land  very  near  D'En- 
trecasteaux's  channel ;  to  construct  charts  of  these  places;- 
and  to  wait  at  the  latter  for  the  arrival  of  the  Porpoise, 
which  was  to  carry  thither  the  troops  necessary^  for  forming' 
a  settlement,  lliey  learned  also  by  this  vessel,  that  the 
l^ady  Nelson  brig,  which  sailed  from  Port  Jackson  along 
with  the  [nvestioator,  had  returned  thither,  having  lost  all 
her  ancliors,  and  been  obliged  to  make  one  of  wood.  They 
had  separated  from  captain  Flinders  on  the  t!d  of  October 
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1802  in  lat.  ^o"  north,  very  near  the  coast.  The  latter  had 
also  lost  three  anchors,  and  liacl  several  times  struck  ;  a» 
had  been  the  case  with  the  Lady  Nelson,  which  bv  these 
means  had  broken  her  sliding  keel.  Cajvtain  Flinders  con- 
tinued his  voyage  to  the  Gulph  of  Carpentaria. 


XLVII.  Observation';  on  the  Chemical  Nature  of  the  Hu- 
mours of  the  Eye.  By  lUcHAKD  Chenkvix,  Esq.  F.R.S. 
andM.R.I.A:^ 

JL  HE  functions  of  the  eye,  so  far  as  tliey  are  physical,  have 
been  found  subject  to  the  common  laws  of  optics.  It  can- 
not be  expected  that  chemistry  should  clear  up  such  obscure 
points  of  physiology  as  all  the  operations  of  vision  appear 
to  be  ;  but  some  acquaintance  with  the  intimate  nature  of 
the  substances  which  produce  the  effects  cannot  iail  to  be  a 
useful  appendage  to  a  knowledge  of  the  mechanical  struc- 
ture, of  the  organ. 

The  chemical  history  of  the  humours  of  the  eye  is  not  of 
much,  extent.  The  aqueous  humour  had  been  examined  by 
Bertrandi ;  who  said  that  its  specific  gravity  was  975,  and 
therefore  less  than  that  of  distilled  water.  Fourcroy,  in  his 
Sijstcme  des  Connoissatices  Chwmjncs,  tells  us  that  it  has  a 
saltish  taste;  that  it  evaporates  without  leaving  a  residuum  ; 
but  that  it  contains  some  animal  matter,  with  some  alkaline 
phosphate  and  muriate.  These  contradictions  onlv  prove 
that  we  have  no  accurate  know  ledge  upon  the  subject. 

The  vitreous  humour  is  not  better  known.  Wintrinfrham 
has  given  its  specific  gravity  (taking  water  at  lODOO)  as 
equal  to  10024;  but  I  am  not  acquainted  with  any  experi- 
ments to  investigate  its  chemical  nature. 

We  are  told  by  Chrouet,  that  the  crystalline  lens  afford.^, 
by  destructive  distillation,  fcetid  oil,  carbonate  of  ammonia, 
and  water,  leaving  soine  carbon  in  the  retort.  But  destruc- 
tive distillation,  although  it  has  sriven  us  much  knowledge 
as  to  anmial  matter  m  general,  is  too  vague  a  method  for 
investigating  particular  animal  substances. 

I  shall  now  proceed  to  mention  the  experiments  I  have 
made  upon  all  the  humours.  I  shall  tirst  relate  those  which 
were  made  upon  the  eyes  of  sheep  (they  being  the  n\ost 
easily  procured),  and  shall  afterwards  speak  of  those  of  the 
human  body,  and  other  eyes.  I  think  it  right  to  observe, 
lliat  all  these  eyes  were  as  fresh  as  they  could  be  oinained. 

*  From  tlie  Trunsaciions  of  the  Rcja!  Snif/j-jbi  1802. 
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sheet's  eves. 
Aqueous  Humour. 

The  aqueous  humour  is  a  clear  transparent  liquid,  of  the 
specific  gravity  of  10090*,  at  Co*'  of  Fahrenheit.  When 
fresh,  it  has  very  Httle  smell  or  taste. 

It  causes  very  httle  change  in  the  vegetalile  re-active  co- 
lours; aud  this  little  would  not,  I  believe,  be  produced  ira- 
mediatelv  after  death.  1  imagine  it  to  be  owing;;  to  a  gene- 
ration of  ammonia,  tome  traces  of  which  I  discovered. 

When  exposed  to  the  air,  at  a  moderate  temperature,  it 
evriporates  slowly,  and  becomes  slightly  putrid. 

When  made  to  boil,  a  coagulum  is  formed,  but  so  small 
£s  hardly  to  be  perceptible.  Evaporated  to  dryness  a  resi- 
duum remains,  weighing  not  more  than  8  per  cent,  of  the 
original  liquor. 

Tannin  causes  a  precipitate  in  the  fresh  aqueous  humour 
both  before  and  after  it  has  been  boiled,  and  consequently 
shows  the  presence  of  gelatine. 

Nitrate  of  silver  causes  a  precipitate,  which  is  muriate  of 
silver.  No  metallic  salts,  except  those  of  silver,  aher  the 
aqueous  humour. 

From  these  and  other  experiments  it  appears  that  the 
aqueous  humour  is  composed  of  water,  albumen,  gelatine, 
and  a  muriate,  the  basis  of  which  1  found  to  be  soda. 

I  have  omitted  speaking  of  the  action  of  the  acids,  of  the 
alkalis,  of  alcohol,  and  of  other  re-agents,  upon  this  hu- 
mour. It  is  such  as  may  be  expected  in  a  solution  of  al- 
bumen, of  gelatine,  and  of  muriate  of  soda. 

Crystalline  Humour. 

To  follow  the  order  of  their  situation,  the  next  of  the 
humours  is  the  crystalline. 

This  differs  very  materially  from  the  others. 

Its  specific  gravity  is  11000. 

When  fresh,  it  is  neither  acid  nor  alkaline.  It  putrefies 
very  rapidly.  It  is  nearly  all  soluble  in  cold  water,  but  is 
partlv  coagulated  by  heat.  Tannin  gives  a  veiy  abundant 
precipitate  ;  but  I  could  not  perceive  any  traces  of  muriatic 
acid  when  I  had  obtained  the  crystalline  quite  free  from  the 
other  humours.  It  is  comj)Osed,  therefore,  of  a  smaller 
proportion  of  water  than  the  others,  but  ot  a  much  larger 
proportion  of  albumen  and  gelatine. 

*  All  these  specific  gravitie";  a  e  mean  proporriona's  of  several  pxpe- 
riments.  The  eyes  of  the  same  species  of  animal  do  not  dilfer  mu-:i  in 
tlij  spei:ihc  gravity  of  their  humours. 

Vitreous 
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Vifreoi/s  IJumoiir. 

I  pressed  the  vitreous  humour  tlirough  a  rag,  in  order  to 
fi-ee  it  from  its  capsules;  and  in  that  sicUe, by  all  the  cxpi^ri- 
ments  I  could  make  upon  it,  I  could  not  perceive  any  dif- 
ference between  it  and  the  aqueous  humour,  either  in  its 
specilic  gravity  (which  1  found  to  be  lOOgo,  like  that  of  the 
other,)  or  in  its  chemical  nature. 

M.  Fourcroy  mentions  a  phosphate  as  contained  in  these 
humours;  but  I  could  not  perceive  anv  precipitation  bv 
muriate  or  nitrate  of  lime  ;  nor  did  the  alkalis  denote  the 
presence  of  any  earth,  notwithstanding  M.  Fourcroy's  as- 
sertion of  that  fact. 

II UMAX  EVE. 

-  I  conld  not  procure  a  sufficient  quantity  of  these,  fresh 
enough  to  multiply  my  experinients  upon  them.  However, 
by  the  assistance  of  Mr.  Carpue,  smgeon  to  his  majestv's 
forces,  I  fully  convinced  myself  that  the  humours  of  the  hu- 
man eye,  chemically  considered,  did  not  contain  anv  thing 
different  from  the  respective  humours  of  the  eves  I  had  exa- 
mined. The  aqueous  and  vitreous  humours  contained  wa- 
ter, albumen,  gelatine,  and  muriate  of  soda  ;  and  the  crvs- 
tallinc  humour  contained  only  \\'ater,  albumen,  and  gela- 
tine. The  specific  gra\-ity  of  the  aqueous  and  vitreous  hu- 
mours I  found  to  be  10053,  while  that  of  the  crystalline 
was  10790. 

EYES  OF  OXEN. 

T  found  the  eyes  of  oxen  to  contain  the  same  substances 
as  the  respective  humours  of  other  eves.  The  specific  gra- 
vity of  the  a(|ueous  and  vitreous  humours  is  100S8,  and 
that  of  the  crystalline  1070.7. 

What  is  particularly  worthy  of  notice  is,  that  the  difier- 
ence  which  appears  to^  exist  between  the  specific  gravity  of 
the  aqueous  or  \itreous  humour  and  that  of  the  crystalline, 
is  much  greater  in  the  human  eye  than  in  that  of  sheep,  and 
less  in  the  eye  of  the  ox.  Jlence  it  would  ajipear  that  the 
ditference  between  the  densitv  of  the  acjueous  and  vitreous 
luuwour  and  that  of  tlie  crvstalline,  is  in  the  inverse  ratio  of 
the  diameter  of  the  eye,  taken  from  the  cornea  to  the  optic 
nerve.  Sliould  further  experiments  show  this  to  be  a  uni- 
versal law  in  nature,  it  will  not  be  possible  to  (\k:\\\  that  it 
is  in  some  degree  designed  for  the  purpose  of  promoting 
distinct  vision. 

In  taking  the  specific  gra\ity  of  the  ;iqueous  and  vitre- 
ous humours,  nf)  particular  precaution  is  nece^sarv,  exeent 
Uiat  they  ought  to  be  as  fresh  a^  possible.     Jiul  the  crystiU- 
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line  humour  is  not  of  an  uniform  density  throughout ;  it 
is  therefore  essential  that  attention  be  given  to  preserve 
that  humour  entire  for  this  operation.  1  found  the  weight 
of  a  very  fresh  crystaihne  of  an  ox  to  be  30  grains  ;  and  its 
specific  gravity  was,  as  I  before  stated,  10765.  I  then  pared 
away  all  the  external  part,  in  every  direction,  till  there  re- 
mained but  6  grains  of  the  centre ;  and  the  specific  gravity 
of  these  (i  grains  I  found  to  be  1 1940.  From  this  it  would 
seem  that  the  density  increases  gradually  from  the  circum- 
ference to  thi^  centre. 

It  is  not  surprising  that  the  crystalline  humour  should  be 
subject  to  disorders,  it  being  wholly  composed  of  animal 
matter  of  the  most  perishable  kind.  Fourcroy  says  that  it 
is  sometimes  found  osseous  in  advanced  age.  Albumen  is 
coagulated  by  many  methods ;  and,  if  we  suppose  that  the 
same  changes  can  take  place  in  the  living  eye  as  in  the  dead 
animal  matter  of  the  chemists,  it  will  be  easy  to  account 
for  ihe  formation  of  the  cataract ;  a  disorder  which  cannot 
be  cured  but  by  the  removal  of  the  opake  lens.  If  a  suffi- 
cient number  of  observations  were  made  respecting  the  fre- 
quency of  the  cataract  in  gouty  habits,  some  unportant  con- 
clusions might  be  drawn  as  to  the  influence  of  phosphoric 
acid  in  causing  the  disorder,  by  the  common  cflect  of 
acids  in  coagulating  albumen. 


XLVIII.  On  a  Change  observed  in  the  Colour  of  PrussiaH 
Blue  by  coming  in  Contact  ivith  Iron.  By  Thomas 
Gill,  Esq. 

To  Mr.  Til  loch. 

SIB, 

Xaaving  frequently  discoursed  with  you  on  the  various 
colours  producible  from  iron,  I  make  no  apology  for  trou- 
bling you  with  this  letter.  Happening  this  morning  to  be 
grmding  some  Chinese  blue  colour  uith  parchment,  size, 
and  water,  I  noticed  that  a  knife  I  employed  in  mixing  it 
became  of  a  greenish  tinge  :  upon  this  I  resolved  to  prose- 
cute the  experiment,  w  hen  the  following  singular  result  was 
obtained  : — After  spreading  a  little  of  the  colovxr  upon  the 
blade  of  the  knife  with  a  camel's  hair  pTencil,  1  diluted  and 
took  otf  enough  of  the  cil  )ur  to  form  a  tint  upon  paper, 
and  as  soon  as  that  was  laid  on  proceeded  to  take  oft  a  se- 
,*.ond,  a  third,  &c.  portion,  without  adding  more  colour  to 
the  knife,  until  I  had  obtained  thirty-six  diHcrent  tints,  each 

varviniT 
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varving  in  colour  from  the  original  blue.  The  chanurs  u'crc 
to  a  e;recnish  blue,  a  green,  an  olive  green,  a  vello\^■ish 
green,  a  yellow,  and  so  ou  to  a  Ijuft' eolour,  where  I  ceased 
from  turthcr  prosecuting  the  search. 

I  then  tried  the  same  experiment  with  a  cake  of  New- 
man's Prussian  blue;  and,  repeating  the  process  (piicker,  I 
obtained  from  the  same  original  ([uantitv  of  colour  first  laid 
on  the  knife  no  less  than  eighty-six  different  tints,  each  va- 
ryine:  in  colour  as  in  the  former  experiment. 

Indig;o  treated  in  a  similar  manner  did  not  change  its  tint 
in  the  least  degree  under  the  process. 

This  discovery  may  lead  to  very  important  consequences 
m  the  theor)''  of  colour-making ;  and  it  furni.-Jies  some  cu- 
rious facts,  namely,  that  the  Chinese  are  acquainted  with 
the  art  of  making  a  colour  similar  to  the  Prussian  blue  ;  and 
that  indigo  should  be  preferred  to  the  Prussian  blue  when 
we  wish  our  colours  to  be  durable,  and  not  subject  to  change 
on  coming  in  contact  with  iron  :  it  should  also  serve  as  a 
caution  never  to  employ  the  pallet  knife  or  iron  in  any 
form  in  treating  Prussian  blue. 

It  would  appear  from  the  result  of  this  experiment,  either 
that  the  Prussic  acid,  one  of  the  constituent  principles  of 
Prussian  blue,  is  not  saturated  in  that  combination  with 
iron,  but  is  still  able  to  exercise  an  action  on  that  metal 
in  its  metallic  state,  or  else  that  the  acid  itself  become?; 
decomposed,  giving  up  its  oxygen  to  the  iron,  and  pro- 
ducing the  ochrey  tint  which  changes  gradually  the  blue  to 
green. 

We  are  possessed  of  one  tinge  only  of  green  colour  pro- 
duced from  iron,  namely,  Prussian  green,  with  the  process 
for  obtaining  which  I  am  unacquainted. 

Allow  me  before  coneUuliug  to  mention  another  fact 
with  which  some  of  your  readers  mny  not  be  ac(]uainted. 
The  superiority  of  the  Chinese  colours  over  those  of  luno])e 
is  owinoj  chiefly  to  their  being  ground  nvuch  tiner,  and  be- 
inti  mixed  with  size  instead  of  gum,  whicl\  prevents  their 
haying  any  gloss. 


XLIX-    On  the  IShmne  Spcncrr,   inrentcd  hj  Knight 
Sl'EXCEH,   llsq. 

Xx  our  last  Number  we  gave  a  short  description  of  this  in- 
vention. To  show  its  great  utility,  we  need  only  to  mention 
a  few  of  the  many  possible  cases  in  which  it  may  be  cm- 
ployed 


Interesting  Curiosities  collected  ly  Mr,  Clarke.      273 

ployed  with  advantage.  It  may  be  proper  to  premise,  that 
being  made  of  an  article  at  all  times  to  be  had  in  abundance, 
and  of  no  present  value  whatever,  and  being  very  simple 
in  its  construction,  it  may  be  made  by  old  people  in  poor* 
houses,  by  Greenwich  pensioners,  &c.  who  could  not  be 
better  employed,  and  therefore  may  be  afforded  at  a  price 
within  the  reach  of  every  foremast  man. 

It  would  be  a  desirable  appendage  to  the  life-boat  in  cases 
when  the  whole  crew  could  not  be  taken  in  at  once.  Any 
number  of  persons  furnished  with  these  might  be  floated 
ashore  attached  to  the  boat  with  small  cords.  In  cases  of 
shipwreck  where  no  life-boats  are  at  hand,  doubtless  many 
lives  might  be  saved  by  the  marine  spencer ;  and  we  may 
presume  that  seamen  will  act  with  more  effect  in  time  of 
danger  when  they  know  they  have  the  certain  means  on 
board  of  getting  safe  to  shore  when  every  exertion  is  found 
in  vain  to  save  the  vessel. 

In  cases  of  persons  falling  overboard,  any  one  not  ac- 
quainted with  suimming,  if  furnished  with  a  marine  spen- 
cer, might  safely  leap  after  them  and  keep  them  from  sink- 
ing until  a  boat  could  be  launched. 

In  cases  of  fire  at  sea,  or  in  harbours,  the  most  beneficial 
effects  may  be  expected  from  its  use ;  and  had  the  Queen 
Charlotte,  which  was  burnt  at  sea,  been  furnished  with 
only  one  hundred  of  the  marine  spencers,  many  hundreds 
of  lives  might  have  been  saved,  as  in  moderate  weather  one 
will  keep  three  or  four  people  from  drowning. 

A  corner  in  eveiy  seaman's  locker  in  the  royal  navy  could 
not  be  better  employed  than  in  containing  one  of  these ; 
and  if  the  men  were  occasionally  exercised  in  the  use  of 
them,  so  as  to  render  them  familiar,  the  most  important 
consequences  might  attend  it. 

Most  certainly  the  life-boat  is  the  best  means  yet  disco- 
vered of  preserving  lives  in  cases  of  shipwreck  ;  but  as  the 
smaller  description  of  merchant  vessels  could  not  afford  the 
expense  of  one,  these  marine  spencers  are  certainly  the  next 
best  means  of  preserving  the  lives  of  the  crews  in  such  cases, 

L.  List  of  interesting  Curiosities  collected  hy  Mr.  Clarke 
during  his  Travels  in  the  East. 

To  the  Editor  of  the  Philosophical  Magazine. 

XIlS  various  inaccurate  accounts  have  appeared  concerning 

the  acquisitions  to  literature  and  science  which  have  been 

Vol.  XVI.  No,  63.  S  brought 
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brovight  home  by  Mr.  Clarke,  of  Jesus  college,  Cambridge, 
from  his  extensive  travels,  I  take  the  liberty  of  transmitting 
to  you  a  list,  though  brief,  that  mav  however  be  relied  on  ; 
and  am,  sir,  Vours,  8cc. 

From  Patiiio.-i. 

1.  The  works  of  Plato,  most  beautifully  written  upon 
vellum,  in  folio.  The  scholia  in  minute  capitals.  The 
colyphon  proves  that  it  was  written  by  John  the  cal'.i- 
graph  for  Arcthas,  deacon  of  Patro?,  for  13  Byzantine 
nunnni,  in  the  14th  vcar  of  the  indietion  and  the  0}O4ih 
of  the  world  (A.  C.  &9G),  in  the  reign  (jf  Leo,  ion  of  Ba- 
silius. 

2.  Lexicon  of  St.  Cyril  of  Alexandria. 

3.  Greek  poetry,  accompanied  by  antient  Greek  musical 
notes. 

4.  Ditto,  ditto. 

5.  The  works  of  Gregory  of  Nazianzum. 

From  Na.ros. 
Copies  of  the  Gospels,  in  capitals,  of  very  antient  date. 

From  Mount  Atltos. 

1.  The  orations  of  Demosthenes. 

2.  'i'he  works  of  ten  Alhenian  orators,  some  of  which 
not  hitherto  known. 

From  Constantinople. 

1.  The  works  of  Dionysius  the  areopacrite,  with  a  cu- 
rious and  learned  commentarv,  written  on  vellum,  in  folio. 

2.  Complete  copy  of  the  Gospels,  writieii  in  the  eighth 
centurv. 

4.  I  Various  copies  of  the  Gospels,  and  of  the  Epistles 

5.  j      and  Acts  of  the  Apostles  of  different  dates. 
G.J 

7.  The  works  of  Philip  the  hermit. 

8.  The  dialogues  of  Tlieoddre  the  Syracusan. 

9.  A  work  on  the  Greek  Grannnar. 

10."^  The   writings   of   connnentat'^-s   on   the   Gospels; 

11.  V     and    the    works    of   the    earliest    fathers   of   the 

12.  J       church.  , 

13.  Very  antient  copy  of  the  Ev^ngclistarium  of  the 
Greek  church. 

14.  Ditto  ditto. 

1.5.  A  work  of  IMiiles  on  animal^. 

The  Plato  which  professor  Porson  calls  a  mnunmrnt  of 
literature  was,  on  its  arrival,  supposed  to  be  the  oldest 
Greek  manuscript  extant  with  an  express  date,  as  the  MS. 

six 
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six  years  older,  noticed  by  Montfaucon  in  his  Paleographia, 
p.  4tJ,  lias  disappeared ;  and  that  of  Euclid,  mentioned  by 
Dorville  on  Chariton,  p.  49,  50,  was  supposed  to  have 
been  lost.  The  latter,  however,  which  was  written  by  the 
same  hand  as  the  Plato,  the  year  before  it,  has  been  since 
found,  and  purchased,  with  the  rest  of  Dorville's  collection, 
by  Dr.  Raine  and  Mr.  Banks.  Professor  Person,  who,  in 
copying  the  scholia  on  Plato,  has  thence  discovered  pas- 
sages from  Greek  plavs  and  from  poets  that  were  lost,  will, 
it  is  hoped,  allow  the  world  to  profit  by  the  fruits  of  his 
industry  and  unrivi^lled  erudition. 

To  the  above  MSS.  in  the  Greek  language  should  be 
added,  in  Hebrew,  the  Bible  of  the  Karasan  Jews ;  in  Cop- 
tic, the  Gospels  ;  in  Arabic,  many  volumes  of  history,  po- 
etry, See;  in  Abyssinian  or  yEthiopic,  the  Gospels,  Sec; 
and  in  Persian,  some  unpublished  works  of  Sadi  and  other 
writers. 

The  rest  of  the  collections  consist  of,  1 .  Antique  monu- 
ments from  Sais,  in  Egypt,  the  ruins  of  which  city  were 
discovered  for  the  first  time  by  Messrs.  Clarke  and  Crips. 
\^arious  other  antiquities  from  the  upper  parts  of  this 
country. 

2.  Medals  and  vases  from  all  parts  of  Greece. 

3.  Sculpture  and  inscriptions  from  the  Cinmierian  Bos- 
porus, the  Crimea,  the  shores  of  the  Euxine,  the  plain  of 
1'roy,  the  Greek  islands,  and  the  Grecian  continent. 

4.  Minerals  from  all  the  countries  passed  through  be- 
tween the  69th  and  29th  degrees  of  north  latitude,  includ- 
ing many  new  substances. 

5.  Plants,  seeds,  &c.  from  the  same  regions.  These  in- 
clude several  new  species,  and  a  new  genus.  Also  the  her- 
barium of  professor  Pallas,  which  comprises  all  his  bota- 
nical discoveries  in  Siberia;  and  of  Dr.  Noezen,  of  Sweden, 
abounding  in  arctic  plants. 

6.  Original  maps  and  charts  not  yet  published.  Among 
these  are  the  great  chart  of  islands  and  seas  between  Kam- 
schatka  and  America,  the  result  of  Billing's  voyage  j  the 
map  of  the  countries  between  the  Black  and  Caspian  seas, 
on  a  very  large  scale;  the  Crimea;  charts  of  the  Russian 
ports ;  and  a  map  of  the  plain  of  Troy,  now  engraving  by 
Arrowsmith. 

7.  Models^  implements  of  husbandry,  customs  of  dif- 
ferent nations.     Animals,  insects.  Sec. 

8.  A  laroe  collection  of  drawings  from  nature,  for  the 
purpose  of  illustrating  the  account  ot  the  .journey,  it  it 
should  ever  be  published. 
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Philosophical  Transactions  of  the  Roj/al  Society  of  Loudon 
for  the  Year  1803.     Pari  I. 

X.  HIS  valuable  publication  consists  of  the  following  papers: 
- — 1.  The  Bakcnan  I^ecture.  Observations  on  the  Ouantitv 
of  horizontal  Refraction;  with  a  Method  of  nicasurini!;  the 
Dip  at  Sea.  By  William  Hyde  Woollaston,  M.D.  F.K.S. 
— ^.  A  Chemical  AnaKsis  of  some  Calamines.  By  James 
Snjithson,  Esq.  F.  R.  S. — 3.  Experiments  on  the  Quantity 
of  (jrascs  absorbed  by  Water  at  diflercnt  Temperatures  and 
under  dillcreiU  F^rcssures.  By  INIr.  William  IleiuT. — 4.  Ex- 
periments and  Observations  on  the  various  Alloys,  on  the 
Specific  Gravitv,  and  on  the  comparative  Wear  of  Gold ; 
being  the  Substance  of  a  Report  made  to  the  right  honour- 
able the  Lords  of  the  Conmiittce  of  the  Privv  Council,  ap-^ 
pointed  to  take  ii\to  Consideration  the  State  of  the  Coins  of 
this  Kingdom  and  the  present  Establishment  and  Constitu- 
tion of  His  Majesty's  Mint.  By  Charles  Hatchett,  Esq. 
F.  R.S. — 5.  Observations  on  the  Chemical  Nature  of  the 
Humours  of  the  Eye.  By  Richard  Chenevix,  Esq.  F. R.S. 
and  M.R.  LA. — fi.  Account  of  some  Stones  said  to  have 
fallen  on  the  Earth  in  France  5  and  of  a  Lump  of  native 
Iron  said  to  have  fallen  in  India.  By  the  Right  Honoura- 
ble Charles  Grcvillc,  F.R.S. — 7.  Observations  on  the  Struc- 
ture of  the  Tongue  ;  illustrated  l)y  Cases  in  w  hich  a  Portion 
of  that  Organ  h?.s  been  removed  by  Ligature.  Bv  Evcrard 
Home,  Esq.  F.R.S. — S.  Observations  of  the  Transit  of 
IMercury  over  the  Disc  of  the  Sun ;  to  which  is  added,  an 
Investigation  of  the  Causes  which  often  prevent  the  proper 
Action  of  Mirrors.  By  William  Hersehcl,  L.L.D.  F.R.S. 
— 9.  An  Account  of  some  Experiments  and  Observations 
on  the  constituent  Parts  of  certain  astriuiicnt  X'egetables, 
and  on  their  Operation  in  Tanning.  Jjy  H.  Davv,  Esq. 
Professor  of  Chemistry  in  the  Royal  Institution. — 10.  Ap- 
pendix to  Mr.  FIcnry's  I-aper  on  the  Quantity  of  Gases  ab- 
sorbed by  Water  at  difierent  Temperatures  and  under  dif- 
ferent Pressures. — Appen  dix.  Meteorological  Journal  kept 
at  the  Apartments  of  the  Royal  Society. 

yln  Essay  on  the  Law  of  Patents  for  now  Inventions :  to 
which  are  prefixed  tuo  Chapters  on  the  general  History 
of  jMonopolies,  and.  on  their  Introduclion  and  Progress  in 
J]n gland  (q  the  Time  of  file  Inler-regnum  :  with  an  j-lp- 
pendix,  containing  Copies  of  ihe  Caveat ,  Petition,  Oath, 
'J  and 
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■and  other  For ynn Ice ',  inlh  an  arranged  Catalogue  of  all 
the  Patents  granted  from  the  \st  (f  January  1800  to  the 
present  Time,  i?// John  Dyer  Collier.  1803.  Long- 
man and  Rccs,   Roval  8vo. 

It  is  tlie  principal  design  of  our  periodical  work  to 
.give  some  account  of  the  progress  of  science  and  philoso- 
phy;  and  it  will  not  appear  to  our  readers  unconnected 
with  this  object  if  we  take  notice  of  a  publication  which  is 
the  first  on  the  subject,  and  the  professed  intention  of  which 
is  to  enable  men  of  superior  attainments  to  reap  the  pro- 
duce of  their  talents.  In  the  21st  of  James  the  statute  of 
monopolies  was  passed,  by  which  the  exclusive  privllee;e  of 
the  sale  of  any  important  discovery  for  fourteen  years  was 
assijrned  to  the  injjenious  inventor.  To  the  comments  on 
this  act  of  parliament,  and  the  cases  that  have  been  tried 
upon  it,  the  essay  to  which  we  are  now  adverting  is  de- 
voted ;  and  fiiU  instructions  are  given  to  enable  the  candi- 
date for  the  royal  grant  to  obtain  his  patent,  and  to  protect 
himself  from  the  evil  consequences  of  its  infrinu'ement. 

The  list  of  patents  alluded  to  in  the  title  page  shows  how 
extensively  the  private  studies  of  the  philosopher  are  at  this 
day  rendered  subservient  to  the  purposes  of  commerce  and 
the  arts,  on  which  the  wealth  and  prosperity  of  the  country 
so  essentially  depend;  and  this  important  application  of 
the  pursuits  of  the  scientific  student  is  in  a  great  degree 
to  be  attributed  to  the  reward  thus  assigned  for  his  la^ 
hours  by  the  wisdom  of  public  institution.  Yet  he  is  often 
disappointed  of  this  honourable  remuneration  from  a  variety 
of  causes,  of  \\  hieh  it  is  extremely  material  that  he  should 
be  apprised  :  we  shall  therefore  extract  a  few  observations 
from  this  view  of  the  Law  of  Patents,  which  will  inspire 
him  with  caution,  and  tend  to  show  how  material  it  is  to 
hiin  now  and  then  to  de&ccnd  from  the  elevated  sphere  of 
science  to  the  lov.  er  world  we  inkabit,  and  the  vulgar  affairs 
in  which  it  is  conversant : — 

*^  It  is  a  melancholy  reflection,  that  of  the  numerous  pa- 
tents which  pass  the  great  seal,  and,  of  course,  subject  the 
grantee  to  considerable  expense,  very  few  become  sulficicntly 
popular  and  notorious  to  reward  him  for  tlie  application  of 
his  time,  labour,  and  talents-  We  mention  this  as  a  cau^ 
tion  to  men  of  enterprise  and  ability,  that  the  sanguine  tejB^ 
perament  to  which  they  arc  commonly  subject  may  not  lead 
them  to  colour  too  highly  the  remote  prospeqt.  A  pro- 
found observer  of  human  nature  has  told  us,  that  before  we 
arrive  at  the  age  of  forty  we  usually  make  an  anticipaiion 
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too  favourable  of  the  future ;  and  the  spn-'it  and  energy 
whicli  supply  the  inventive  talent  are  peculiarlv  liable  to  this 
species  of  self-deception. 

**  It  will  be  seen  in  the  catalogue,  that  a  great  variety  of 
patents  have  been  extended  to  objects  connected  with  those 
branches  of  the  trade  and  manufactures  of  this  countrv 
which  are  of  the  first  importance  to  commercial  prospcritv. 
No  less  than  thirteen  patents  in  a  very  short  period  have 
been  assigned  for  improvements  on  the  steam-engine,  most 
of  which  would  have  been  probably  suppressed  if  the  legal 
discussion  on  the  patent  of  Messrs.  Boulton  and  Watt,  for 
an  improvement  on  the  same  invention,  had  not  completely 
decided  the  question  on  the  competency  and  validity  of  pa- 
tents for  improvements,  whenever  those  imj)rovcments  can 
be  deemed  material  and  usefid. 

^'  The  mere  inspection  of  the  follo^^■ing  list  w  dl  show 
how  necessary  it  is  that  patentees  should  be  informed  of  the 
rules  laid  down  in  the  Law  of  Patents.  It  will  be  seen  how 
great  a  portion  of  the  grants  appear  by  their  titles  to  be  ex- 
tended not  to  any  piece  of  mecliamsm,  utensil,  or  manufac- 
ture, but  to  a  process,  method,  or  principle,  for  which  no 
patent  can  be  valid.  It  is,  however,  some  consolation  to 
reflect,  that  what  is  stated  as  such  is  often  the  application 
of  a  method,  process,  or  princi])lc,  in  some  substantial  form, 
for  wiiieh  a  patent  can  be. maintained,  it  is  now  under- 
stood that  where  this  construction  can  be  given  it  will  be 
applied  in  the  most  beneficial  sense  for  the  patentee ;  and 
that  no  advantage  will  be  taken  of  minute  verbal  criticisms 
to  render  the  royal  grant  nugatory,  and  to  disappoint 'the 
inventor  of  his  equitable  reward." 

Useful  Hints  to  those  ivho  are  afflicted  with  Buptures;  on 
the  Nature,  Cure,  and  Consequences  of  the  Disease ;  and 
of  the  empirical  Practices  of  the  present  Day.  Bij 
T. Sheldrake. 

For  the  present  work  the  public  is  indebted  to  the  author 
of  a  very  useful  work  entitled  "  A  Practical  Essav  on  the 
Club-foot  and  other  Distortions  of  the  Legs  and  Feet  of 
Children,"  which  has  been  well  received.  The  present 
appears  to  us  to  be  equally  useful,  and  well  deserving  of 
the  attention  of  such  as  are  afflicted  v/ith  ruptures,  or  have 
relations  in  that  situation. 


Lir.  P/o- 
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ACADEMV   OF  SCIENCES  AT  STOCKHOLM. 

Xn  the  sittlns;  of  the  I3th  of  April  M.  Mclanderhjehii  read 
an  account  of  th.e  expedition  reconnncnded  by  his  Swedish 
majesty  in  the  beginning  of  the  vcar  1801,  for  the  purpose 
of  sohing  in  a  decisive  main\cr  the  problem  in  regard  to 
tlie  figure  of  the  earth,  which  is  of  so  much  importance  to 
astronomy.  The  king  for  the  accomplishment  of  this  object 
appropriated  the  sum  of  5000  rix-dollars,  and  appointed  two 
members  of  the  academv,  Messrs.  Ofverbom  and  Svanberg, 
to  perform  the  requisite  operations.  These  gentlemen  im- 
mediately proceeded  to  the  neighbourhood  of  the  polar  circle 
to  prepare  every  thing  necessary  for  the  operations  :  such  as 
observatories  for  the  two  remotest  stations  ;  signals  on  every 
convenient  point  in  the  extent  of  twenty -two  Swedish  miles ; 
and  a  series  of  triangles  as  convenient  as  the  situation  of  the 
country  would  admit.  After  making  these  preparations  they 
returned  again  to  Stockholm  to  receive  one  of  Borda's  circles, 
constructed  at  Paris  by  Lenoir  under  the  inspection  of  De- 
lambre,  together  with  two  metres,  and  a  Peruvian  toise  of 
iron  which  the  French  National  Institute  presented  to  the 
Swedish  Academy  of  Sciences.  These  articles,  however,  did 
not  arrive  before  the  beginning  of  December  at  Stockholm, 
\\  here  Messrs.  Ofverbom  and  Svanberg  made  preparations  for 
their  new  journey.  But  as  the  academy  foresaw  that  two 
persons  would  not  be  sufficient  to  superintend  all  the  indi- 
vidual parts  and  details  of  this  operation,  which  required  so 
much  accurac\-.  Dr.  Ilolmquist  of  Upsal  and  Mr.  Palander 
of  Abo  were  appointed  to  unite  themselves  to  Messrs.  Of- 
verbom and  Svanberg,  and  to  assist  tliem  in  their  labour. 
These  gentlemen  set  out  together  in  the  beginning  of  the 
vear  1802  ;  and  immediately  on  their  arrival  at  Tornea  pre- 
pared the  iron  rods  which  were  destined  for  measuring  the 
base  line,  and  made  readv  for  the  measurement.  The  place 
on  the  river  Tornea  used  as  a  base  in  1736  was  again  made 
choice  of  for  the  same  purpose.  Eight  weeks  were  employed 
in  this  operation,  from  the  middle  of  Februaiy  to  the  middle 
of  A^pril.  The  centigrade  thermometer  often  stood  at  23, 
26,  and  even  30°  under  the  freezing  point.  It  was  neces- 
sary to  measure  with  the  greatest  accuracy  all  the  angles 
belonging  to  the  series  of  triangles — a  labour  they  were  ob- 
lic;ed  to  defer  till  summer^  which  in  that  climate  is  exceed- 
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Ingly  short.  The  number  of  these  angles  amo-unted  to  about 
80  J  and  it  was  requisite  that  the  measurement  of  each 
should  be  repeated  at  least  thirty  times,  in  order  to  render 
as  insignificant  as  possible  the  errors  in  the  graduation,  from 
which  no  mstrunient  is  entirely  free.  This  was  not  only 
done,  but  many  of  the  angles  were  measured  sixty  and  even 
eighty  times  ;  and  at  the  end  of  August  the  operations  were 
so  far  advanced,  that  observations  were  made  of  the  pole- 
star,  by  which  the  extent  of  the  arc  of  the  meridian  mea- 
sured could  be  determined.  The  last  southern  point  was  at 
Malorn,  a  small  island  in  the  archipelago  of  Tornca,  where 
the  gentlemen  employed  arrived  in  the  beginning  of  Sep- 
tember, and  continued  their  observations  on  the  latitude  of 
this  place  till  the  end  of  October.  The  obser\ation  of  the 
zenith  distance  of  the  pole-star  was  repeated  400  times. 

In  order  to  avoid,  in  determining  the  absolute  latitude  of 
the  first  and  last  stations,  the  uncertainty  which  might  arise 
from  the  declination  of  the  pole-star^  its  zenith  distance  at 
its  inferior  passage  of  the  meridian  was  observe^  88  times. 
When  all  these  operations  were  performed,  the  expedition 
was  considered  to  be  at  an  end,  and  the  obser\"ers  returned 
home.  Messrs.  Ofverbom  and  Svaubcrg,  in  order  to  gratity 
the  curiosity  of  astronomers,  who  are  interested  in  the  result 
of  this  new  measurement,  immediately  on  their  return  to 
l^tockholm  undertook  a  calculation  ;  according  to  which  it 
pppears,  that  in  the  latitude  of  6Q°  20'  1 1-83"  the  length  of 
a  degree  of  the  meridian  is  57209  toi^es,  or  196  toises  less 
than  that  given  by  the  measurement  of  Maupertuis.  This 
without  doubt  will  be  an  agreeable  novelty  to  those  who  are 
acquainted  wiih  the  importance  of  this  question,  and  its 
relation  to  the  graiid  pluenomena  of  nature.  If  this  result  be 
compared  with  that  of  Bouguer's  measurement  at  the  equator, 
we  obtain  1  -313th  for  the  flattening  of  the  earth  at  the  pole ; 
and  the  northern  degree  of  the  meridian,  which  hitherto  has 
been  so  ditTercnt  from  all  other  results  deduced  from  the  pre- 
cession of  the  e(>uinoxes,  experiments  with  the  pendulum, 
calculations  of  the  parallax  compared  with  the  ellipsoid  iorm 
of  .Jupiter,  no  longer  forms  any  exception,  but  coincides 
nearly  with  that  which  the  greatest  mathematicians  of  the 
last  century  were  obliged  to  admit.  Messrs.  Of\erbom  and 
Svanberg,  however,  do  not  consider  the  above  result  as  ab- 
solute and  definitive,  because  improvements  may  still  be 
jTiadc  in  their  provisional  calculation,  which  perhaps  may 
(imount  to  '20  toises ;  and  this  is  the  more  po>,>!})l(>,  as  one 
second  of  variation  will  occasion  a  difierence  of  IG  toises. 
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All  that  we  as  yet  think  ourselves  authorised  to  assert  is, 
that  the  flattening  of  the  earth  cannot  at  anv  rate  be  o^reater 
than  l-300dth. 


LTII,  Intelligejice,  and  Miscellaneous  Articles, 

AEROSTATION. 

Garnerin's  33d  Ascent, 

\Js  the  1st  of  July  Garnerin,  accompanied  bv  iVlrs.  Gar- 
iicrin,  ascended  in  his  balloon  at  Petersburg!!  in  presence  of 
their  imperial  majesties,  a  great  number  of  persons  of  di- 
stinction, and  an  immense  concourse  of  spectators.  Thi? 
ascent,  being  Garnerin's  33d,  took  place  in  the  garden  of 
the  first  corps  of  cadets,  where  a  tent  had  been  erected  for 
their  majesties,  who  repaired  thither  at  six  o'clock  in  the 
evening.  After  they  had  examined  the  balloon,  Garnerin 
presented  to  the  emperor  a  small  one  filled  with  inflammable 
air,  \vhich  his  majesty  let  off  himself.  Other  balloons  of 
a  similar  kind  were  then  presented  to  their  majesties,  and 
to  his  royal  highness  the  grand  duke  Constantine,  who  let 
them  oflT  in  like  manner,  in  order  to  ascertain  the  direction 
of  the  wind.  I'he  state  of  the  atmosphere  was  exceedingly 
favourable.  At  half  after  seven  the  aerial  travellers  entered 
the  car.  The  signal  was  given,  and  the  balloon  ascended  in 
a  majestic  manner.  At  eiiiht  o'clock  it  began  to  descend, 
and  the  aeronauts  reached  the  earth  in  safety  on  the  littla 
Ochta  at  some  distance  from  Petersburgh. 

JMr.  Rolei'ison's  Balloon. 

Mr.  Robertson  about  the  middle  of  July  ascended  in  a 
balloon  at  Hamburgh,  accompanied  by  his  friend  ^J.  Lhoest, 
The  following  arc  the  details  published  by  Mr.  Robertson 
himself : 

*'  On  the  day  on  which  I  determined  to  make  my  ascent, 
I  resolved  to  rise  to  as  great  an  elevation  as  my  health  and 
strength  would  permit.  JNl.  Lhoest,  my  friend  and  com- 
panion, having  determined  to  accompany  me,  we  took, 
besides  provisions,  as  large  a  quantity  of  ballast  as  the  car 
could  onveniently  contain-  After  hovering  some  time  over 
the  city  of  Hamburgh,  we  resolved  to  ascend  higher ;  and, 
having  thrown  out  some  ballast,  we  rose  to  such  a  height 
that  the  elasticity  of  the  air  distended  our  balloon  so  much, 
^hat  we  were  obliged  to  open  the  valve  and  suffer  a  certain 
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quantity  of  gas  to  escape.  It  issued  IVfnn  tlic  balloon  with 
a  loud  noise.  The  tension  of  the  balloon  being  consider- 
ably lessened,  we  threw  out  more  ballast,  and  ascended 
till  it  was  almost  impossible  for  us  to  endure  the  great 
■cold  which  we  experienced.  My  teeth  chattered  ;  my  pulse 
beat  with  violence  ;  my  veins  swelled  ;  and  the  blood  issued 
from  my  nose.  The  state  of  my  friend  was  diflcrent :  his 
head  seemed  to  be  swelled,  and  he  could  not  keep  his  hat 
on.  We  experienced  also  a  great  numbne^s,■  which  in- 
clined us  to  sleep.  Not.being  able  any  longer  to  endure  this 
state,  we  resolved  to  descend  ;  v.hich  we  did  slowly,  foriialf 
an  h«ur,  with  our  watches  in  our  hands.  i\bt)UL  half  after 
twelve  wc  arrived  over  Badenburg  near  W'insenon  the  Luhc, 
where  we  purposed  to  get  out;  but  the  inhabitants,  takiu'i 
us  for  spectres,  fled  with  the  utmost  consternation,  carrying 
with  them  their  cattle,  and  L-ought  shelter  in  their  houses, 
the  doors  of  which  they  shut. 

My  friend  having  observed  to  me  that  this  terror  might 
be  injurious  to  us,  and  induce  tb.cse  people  to  fire  at  us,  wc 
threw  out  a  part  of  our  remaining  ballast,  and,  having  again 
ascended,  continued  our  vovage  till  two  in  the  afternoon. 
We  at  length  descended  near  Wichtcnl»eck,  on  the  road  to 
Zell,  where  commissioners  Weyhe  and  M.  Raven  were  so 
kind  as  to  give  us  everv  assistance  in  their  power,  and  caused 
lis  to  be  conducted  with  our  balloon  to  the  first  post,  about 
five  leagues  distant  from  the  pbice  of  our  descent.  We  arrived 
at  Wiclitenbeck  in  perfect  health,  after  having  passed  over 
twenty-five  French  leagues  in  i\wt  hours. 

By  some  further  particidars  which  Mr.  Robertson  has 
since  published  at  Hamburgh,  it  appears  that  he  rose  to  the 
height  of  2600  toises.  "  When  the  balloon  rose  (says  he) 
the  ihennometer  was  at  28  inches.  At  1 1  o'clock  the  ma- 
chine, which  had  uut  been  enlirelv  filled,  became  so  dilated 
that  the  inllannnable  air  issued  with  noise  from  the  lower 
tube.  As  this  aperture  was  not  sufiicient,  I  w  as  ol>li^ed  to 
open  the  upper  valve.  It  remained  open  nearlv  a  quarter  of 
an  hour,  during  which  time  the  balloon  ascended  in  a  per- 
pendicular direction  :  at  intervals  we  tlu'cw  oat  some  bal- 
last. The  atmosphere  below  us  w  as  serene,  l)ut  above  us 
it  was  somcuhat  cloudy.  'J "hough  we  apjiroached  the  sun, 
the  heat  decreased  as  we  ascended,  and  we  could  look  at 
that  luminary  without  being  dazzled.  Witen  the  barometer 
was  at  14  inches  it  appeared  to  become  stationary.  The 
thermometer  was  at  ii  degrees  below  zero.  The  cold  was 
jiot  excessive;  but  the  singing  in  my  ears  increased,  and  all 
our  faculties  seemed  to  be  palsied  by  a  sieneral  indisposition. 

lla\ini^ 
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Having  taken  a  little  wine  to  rccmit  my  strength,  I  began 
sonic  expcrinieuts,  but  tiicy  were  not  satisfaciory.  I  pro- 
posed to  my  companion  to  ascend  higher :  he  consented, 
tiiough  as  much  indisposed  as  mvself.  We  successively 
tlirew  out  ballast.  The  mercury  in  the  barometer  fell  to 
l-2*4  inches.  At  that  height  the  cold  out  of  the  car  was 
insupportable,  though  the  thermometer  was  only  one  degree 
below  the  freezing  point.  We  were  obliged  to  respire  faster, 
and  our  pulse  beat  with  extreme  rapidity.  We  could  scarcely 
resist  the  strong  inclination  to  sleep  with  which  we  were 
seized.  The  blood  rushed  to  our  head,  and  M.  Lhoest  re- 
marked that  it  had  entered  my  eyes.  My  head  was  so  swelled 
that  I  could  not  put  on  my  hat.  In  this  region,  w^here  the 
balloon  was  Invisible  from  the  earth,  Mr.  Robertson  made 
the  followlne:  experiments  : 

1st,  Having  let  a  drop  of  ether  fall  on  a  piece  of  glass, 
it  evaporated  in  four  seconds. 

2d,  He  electrified  by  friction  glass  and  sealing-wax.  These 
substances  gave  no  signs  of  electricity  which  could  be  com- 
municated to  other  bodies.  The  Voltaic  pile,  which  when 
the  balloon  was  set  free  from  the  earth  acted  with  its  full 
force,  gave  onlv  a  tenth  part  of  its  electricity. 

3d,  The  dipping  needle  seemed  to  have  lost  its  magnetic 
virtue,  and  could  not  be  brought  to  that  direction  which  it 
had  at  the  surface  of  the  earth. 

4th,  He  struck  with  a  hammer  oxygenated  muriate  of 
potash.  The  explosion  occasioned  a  sharp  noise,  which, 
though  not  very  strong,  was  insufferable  to  the  ear.  It  is 
also  to  be  observed,  that  though  the  aeronauts  spoke  very 
loud  they  could  with  great  tiifticulty  hear  each  other. 

5th,  At  that  height  Mr.  Robertson  was  not  able  to  ex- 
tract any  electricity  from  the  atmospheric  electrometer  and 
condenser. 

f>th.  In  consequence  of  a  suggestion  from  professor 
Helmbstadt  of  Berlin,  Mr.  Robertson  earned  with  him  two 
birds:  the  rarefaction  of  the  air  killed  one  of  thern;  the 
other  was  not  able  to  fly,  it  lay  extended  on  its  back,  but 
fluttered  with  its  wings, 

7  th,  Water  began  to  boil  by  means  of  a  moderate  decree 
of  heat  maintaiiied  with  quickhme. 

Sth,  According  to  observations  made,  it  appears  that  the 
clouds  never  rise  above  2000  toises,  and  it  was  only  in 
ascending  and  descending  through  clouds  that  Mr.  Robert- 
son was  able  to  obtain  positive  electricity. 

KATURAL 


i'Sl  Natural  History. 

NATURAL    mSTOnV. 

Captain  Eaudin,  commanderof  the  ships  sent  on  a  voyage 
of  discoveiy  round  the  world,  by  the  French  government, 
having  collected  at  New  Holland  and  the  Moluccas  a  quan- 
tity of  productions  from  the  three  kingdoms  of  nature, 
sufficient  to  load  one  of  the  ships,  dispatched  them  to  France. 
They  an'ived  lately  at  Havre  in  the  NaturaUsle,  commanded 
by  captain  Hamelin.  One  of  the  professors  in  the  Museum 
of  Natural  History  at  Paris  was  commissioned  to  receive 
them,  and  to  take  the  speediest  measures  for  conveying  them 
to  the  place  of  their  destination. 

This  collection  consists  of  more  than  140  boxes  or  half 
barrels,  containing  minerals,  vegetables,  or  animals. 

The  minerals  are  contained  in  14  boxes. 

The  vegetables,  consisting-  of  plants  dried  and  prepared 
for  the  herbal,  occupy  12  :  oesides  these  there  are  3  casks 
filled  with  specimens  of  different  kinds  of  wood  ;  2  boxes 
•with  seeds,  and  more  than  (50  half  casks  of  living  plants. 

The  dead  animals,  or  the  remains  of  them,  such  as  ma- 
drepores, shells,  insects,  preserved  birds,  and  skins  of  qua- 
druiK'ds,  fill  35  boxes, 

The  living  animals  consist  of  I9  individuals,  and  are  con- 
tained in  9  cages. 

All  these  articles,  planks  of  wood  proper  for  cabinet- 
makers, and  some  utensils  of  the  Indians,  were  conveyed 
from  the  NaiuraUste  into  two  small  brigs  of  the  state  de- 
stined to  carry  them  to  Pari.-',  and  to  laud  them  at  the  gate 
of  the  Museum  of  Natural'  History. 

This  cargo  is  one  of  the  most  valuable  of  the  kind  ever 
bi'ouuht  to  Europe;  but  unfortunately  the  length  of  the 
voyacrc,  the  want  of  means,  and  the  multitude  of  rats  with 
winch  the  vessel  was  infested,  and  ignorance  in  regard  to 
the  n^anner  of  treating  live  beings,  caused  a  great  many  of 
them  to  periih  on  the  passage  from  the  South  Sea  to  France, 
Mair/  of  tlin  animals  died,  and  se\eral  of  those  alive  are 
in  a  languishing  condition.  A  small  number  only  arc  iu 
good  health,  such  as  the  Indian  hinds  and  t!ie  black  swans, 
male  and  femrde.  Fortunately  they  are  the  most  valuable 
of  those  embarked. 

In  regard  to  the  living  vegetables,  they  have  suffered  still 
more  :  of  a  hundred  individuals  sent  from  Port  Jackson 
onty  thirty  give  any  signs  of  life,  12  or  1,^  vegetate  ferblv, 
;:nd  only  half  a  dozen  at  most  are  in  a  good  state.  Among 
itie  k-iter  there  are  several  kinds  of  the  llax  of  New  Zea- 
land, 
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land,  the  most  valuable  plant  of  the  whole  cargo  for  the 
purposes  of  rural  and  domestic  ceconomy. 

Wc  are  assured  that  captahi  Baudin  will  continue  his  re- 
searches around  New  HoHand  ;  that  he  is  emploved  in  col- 
lecting geographical  observations  and  natural  productions  j 
and  that  he  will  return  in  the  month  of  Julv  next  year  with 
a  more  considerable  cargo.  As  the  different  parts  of  this 
new  collection,  during  the  voyage,  will  be  under  the  care  of 
those  who  collected  them,  it  is  probable  they  will  arrive  in 
a  good  state,  and  that  they  will  enable  naturalists  to  become 
better  acquainted  v.  iih  the  productions  of  this  fifth  part  of 
the  world. 

RUSSIAN    VOYAGE    OF    DISCOVERY. 

The  two  vessels  destined  for  the  new  Russian  voyage  of 
discovery  are  the  Nadeschda  (the  Hope),  conmaanded  by 
captain-lieutenant  Krusenstern,  the  chief  of  the  expedition  ; 
and  the  Newa  commanded  by  captain-lieutenant  Lisjanskv. 
Hoth  these  gentlemen  are  naval  officers  of  distinguished 
talents,  and  animated  with  the  utmost  zeal  for  promotin<i; 
the  objects  of  the  undertaking.  Dr.  Redowsky  of  JNIoscovv 
has  been  appointed  phvsician  to  the  expedition,  with  a  sa- 
lary of  2000  roubles,  and  800  roubles  for  his  table.  As 
these  vessels  are  destined  also  to  carry  an  embassy  to  Japan, 
this  opportunity  will  be  embraced  to  send  back  to  their 
native  country  some  Japanese  separated  from  it  by  an  un- 
fortunate accident.  In  the  year  1793  the  governor  of  the 
province  of  Sendcy,  in  Japan,  dispatched  a  transport  laden 
with  provisions  for  the  maintenance  of  the  troops  in  the 
capital.  In  consequence  of  tempestuous  weather  this  vessel 
was  driven  from  its  course,  and,  after  wandering  about  for 
lour  months,  was  at^  length  wrecked  on  the  island  of  Na- 
azky,  which  belongs  to  the  Russian  American  company. 
The  governor  received  the  Japanese  who  escaped,  and  who 
amounted  to  sixteen  persons,  with  great  friendship,  and 
sent  them  to  Ochozk.  They  were  conveyed  thence  to  Irkuzk, 
where  they  arrived  in  the  month  of  September  1794,  and 
afterwards  were  removed  to  Petersburgh.  At  present  they 
amount  to  twelve,  as  four  of  them  died  and  two  remained 
voluntarily  at  Irkuzk.  They  have  learned  to  speak  the 
Russian  language  with  tolerable  facility,  and  four  of  them 
have  embraced  the  christian  religion.  The  emperor  has 
given  them  their  choice,  either  to  return  to  their  own  coun- 
try or  to  remain  in  Russia.  Only  three  have  resolved  to  re- 
turn to  Japan,  and  one  even  of  these  will  accompany  the 
embassy  back  to    Russia.     Among   the  presents  destined 
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for  tlic  emperor  of  Japan  is  an  Ingenious  picje  of  work- 
manship carried  from  England  to  Russia  by  a  German 
named  Scliuri,  and  sold  to  the  empress  Catharine  II.  for 
15000  roubles.  It  repre?;ent3  a  peacock  of  the  iiafural  size, 
which  spreads  out  and  folds  together  its  magnifictut  feathers 
in  a  manner  which  exactly  inutatcs  nature.  It  is  accom- 
panied by  a  great  number  of  birds  and  small  animals,  which 
all  move  w-ith  the  greatest  ease,  and  emit  the  sounds  pecu- 
liar to  them.  This  beautiful  automaton  was  placed  formerly 
in  the  Tauride  palace,  and  under  Paul  I.  was  removed  to 
the  collection  of  rarities  in  the  Hermitage. 

VACCINE  INSTITUTION. 

The  follou/nsr  vew  Edition  of  D;rc-c(ions  for  the  Vaccine 
Liocitlalion  has  been  lutcly  issued  by  (his  Institution: 

I.  The  limpid  matter  should  be  taken  from  a  decidedly 
characterized  cow-pock,  which  is  proceeding,  apparently, 
through  its  respective  stages.  It  is  most  efficacious  in  pro- 
ducing the  vaccina  from  a  pock  before  the  eleventh  or 
tweltlh  day ;  and  is  most  abundant,  and  is  usually  taken, 
about  the  ninth  dny.  Rut  it  may  be  used  at  an  earlier 
period,  even  as  early  as  the  fifth  day,  if  it  can  be  collected. 
However,  matter  from  a  poek  later  than  the  eleventh  or 
twelfth  days  is  not  more  liable  to  produce  inflamed  arms 
than  that  from  younger  pocks  ;  and  if  the  cow-pock  be  ex- 
cited at  all,  it  is  as  dislmct  as  from  any  earlier  matter.  No 
diflerences  in  the  effects  of  the  vaccine  matter  inoculated 
appear  to  depend  on  the  presence,  extent,  or  absence  of  the 
red  areola. 

II.  The  matter  is  usually  taken  on  glass,  thread,  or  a 
quill,  on  which  it  should  be  sufiered  to  become  dry  with- 
out applving  heat,  and  wlien  so  dried  it  is  scarcely  visible. 
The  air  should  be  excluded  bv  keeping  the  matter  between 
two  eljss  plates,  or  in  a  bottle  filled  with  hvdrogen  gas. 

III.  As  dried  matter  fails  mucli  more  frequently  to  ex- 
cite the  vaccina  than  recent  fluid  matter,  it  will  be  advisa- 
ble, in  order  to  insure  the  ef'ect,  or  for  obtaining  a  great 
quantity  of  matter,  that,  instead  of  a  single  puncture  or 
scratch  (which  is  surfieient  and  preferable  u  ith  recent  mat- 
ter), there  be  matter  inserted  in  two  punctured  or  scratched 
parts  in  each  arm.  The  dried  matter  ;it  the  time  of  inocu- 
lation should  be  softened  bv  warm  but  not  very  hot  water. 

IV.  The  inoculati<;n  must  be  performed  in  the  same 
manner  as  for  the  small -jv)x. 

V.  If  the  infectious  matter  produce  the  re<piircd  eii'rt  in 

three. 
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throe,  for.r,  or  five  clays,  there  will  be  seen  a  red  spot 
like  a  small  gnat-bite  ;  in  six  or  seven  davs,  a  small  vcsiele 
\\'ill  appear  ;  in  nine  davs,  a  cireular  vesicle  (iniproperly 
called  a  pustule)  will  be  tbuud  as  larsre  as  a  pea,  or  from 
about  two-tenths  to  four-tcnihs  of  an  inch  in  diameter, 
u-^uallv  surromulcd  bv  a  red  areola.  By  the  eleventh  day 
the  vesicle  begins  to  scab  or  grow  dry,  and  turn  black  in 
the  middle,  and  the  areola  becomes  more  extensive.  By 
the  fifteenth  day,  but  often  later,  the  pock  becomes  a  mere 
scab,  circular,  })rominent,  v/ell  defined,  of  a  blackish  or 
mahogany  colour,  adhering  firmly ;  but  the  areola  disap- 
pears. I 'nless  it  be  separated  bv  violence  the  scab  does  not 
fall  ot!",  in  general,  sf)oner  than  the  twentieth  dav.  It  then 
leaves  a  cicatrix  permanent  for  life. 

\[.  If  the  eruption  or  pimple  excited  by  inoculation  has 
not  thii  characters  and  does  not  pass  thrrough  the  stages  in 
the  course  above  stated  (V),  although  sometimes  anoma- 
lous, this  cow-pock  may  render  the  constitution  unsus- 
ceptible of  the  small-pox,  yet  it  cannot  be  depended  upon. 
In  such  cases,  the  inoculation  should  be  re-instituted  ;  for, 
if  the  vaccina  cannot  be  again  excited,  the  vuTSusceptibilily 
desired  will  have  been  produced ;  but  if  a  further  proof  be 
v%  anted,  recourse  nuist  be  had  to  inoculation  with  the  va- 
riolous matter. 

VII.  In  many  coses,  no  constitutional  afl'ection  or  fever 
can  be  perceived  :  w  hen  it  occurs,  it  is  almost  aUvavs  on 
tlie  ninth  and  tenth  days  ;  but  provided  the  pock  exhibit  tlve 
distinctive  characters  of  the  eow-poek,  even  without  areola, 
with  the  usual  course  of  its  stasies,  the  susceptiliility  of  the 
small-pox  w  ill  be  as  effcctuallv  destroyed  as  if  there  had  been 
considerable  febrile  aHVction,  and  extensive  areola. 

\'III.  If  erythema,  like  erxsipelas,  extend  over  the  arm, 
with  swelling,  pain,  See.,  it  has  always -subsided  in  a  few 
davs  of  itself,  onlv  avoiding  nritating  applications,  or  at 
most  on  using;  sed^vtives. 

IX.  Eruptions  sometimes  occur,  but  they  require  no  par- 
ticular treatment. 

X.  The  small-pox  mav  break  out  ar  any  period  within 
twelve  days  of  inoculation  for  the  cow-pock.  If  they  ap- 
pear earlier  than  the  sixth  or  seventh,  the  vaccina  is  cut  oft" 
in  its  pi'ogress ;  if  they  appear  later,  the  vaccina  goes  for- 
ward in  its  usual  course. 

XL  The  medical  treatment  which  mav  be  required  from 
unusual  or  supervening  complaints,  being  analogous  to  tliat 
in  the  small-pox,  must  be  accordiuiilv. 

J  ^  ^'  XII.Mea- 
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XII.  Measles,  chicken-pox,  hooping-cough^  and  other 
disorders,  may  intervene  during  the  vaccina,  without,  in 
general,  varying  its  progress*. 

FULMINATING    SILVER. 

In  our  last  we  gave  (from  M.  Van  Mons's  Journal)  a 
letter  from  Brugnatelii,  announcing  as  new  a  preparation  of 
a  fuhninatintr  silver.  Having  since  compared  it  with  a  pro- 
cess described  by  the  honourable  Mr.  Howard  at  the  end  of 
his  interesting  paper  on  Fulminating  Mercury,  published 
in  the  Philosophical  Transactions,  (also  in  tliis  v»ork,  see 
vol.  viii  p.  126,)  we  find  it  to  be  exactly  the  same. 

ASTK-ONOMY. 

Tlie  weather  was  very  favourable  for  obsening  the  solar 
eclipse  on  the  morning  of  the  17  th  ;  but  owing  to  an  error 
in  the  Nautical  Ephemeris,  many  people  were  disappointed 
of  an  opportunity  of  seeing  the  commencement  of  the  phce- 
aomenon. 

Geocentric  motion  of  Pallas  for  September  1603. 
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'^  It  lias  been  found  proper  to  require  ha'if-a-g'.iinc.T  for  arming  three 
lancets,  or  for  matter  on  tlircad  or  glass,  but  each  practitioner  may  be 
supplied  with  m<ittcr  as  often  as  wanted  for  his  own  use  only,  by  paying 
one  guinea  annuiilly,  the  expense  of  postage  and  porterage  being  dis- 
char5;ed  by  thcc  who  apply. 

Tlic  Instiuition  'Jots  not  warrant  anv  matter  bur  that  v.h'ch  has  on 
the  package  the  impression  of  the  seal  of  the  Institution,  namely,  a  cow, 
witii  x.\\i  motto  Feliciorei  hisoii. 
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LIV.  On  the  Stones  said  to  have  fallen  at  Ensisheim,  in  the 
NcighhoiirJtood  of  ^^gen,  and  at  other  Places.  From  ike 
Memoir  of  JM.  De  Drjkk  *. 

-Oeing  desirous  to  collect  a  certain  number  of  these  extra- 
ordinary facts,  that  I  might  compare  them  with  each  other, 
I  sought  for  and  obtained  some  correct  ideas  respecting  two 
masses  of  this  kind  ;  one  of  which  fell  near  Ensisheim,  and 
the  other  in  the  environs  of  Agen.  These  stones,  indeed, 
have  been  already  mentioned  ;  but  as  the  latter  w^as  neitiiei' 
analysed  nor  described  mineralogicallv — as  the  circumstances 
of  the  fall  of  the  former  are  imperfectly  known — and  as,  a>t 
the  period  at  which  Mr.  Barthold  professor  of  the  central 
school  of  the  Upper  Khine  described  and  analysed  it,  he 
could  not  search  for  certain  distinguishing  characters  of  this 
kind  of  stones,  which  were  not  then  known — I  thought  it 
might  be  of  importance  to  give  an  account  of  them  here,  in 
order  to  remove  all  uncertainty  respecting  the  nature  of  these 
bodies. 

1.     Stone  of  Ensisheim. 

The  stone  known  under  this  name,  which  fell  at  Ensi- 
sheim in  Alsace,  made  a  great  noise,  especially  about  the 
end  of  the  fifteenth  century,  and  is  mentioned  in  several 
works.  Mr.  Butenschoen,  professor  of  history  in  the  cen- 
tral school  of  Colmar,  gave  some  account  of  it,  v.hich  was 
inserted  in  the  Decade  PJiilosophique ;  and  to  the  kindness 
of  that  gentleman  I  am  indebted  for  the  following  extracts 
from  the  chronicles  of  the  time. 

Literal  Trandation  of  a  German  Notice  respecting  the  Stone 
of  Ensisheim,  which  was  formerly  preserved  along  with 
that  Stone  in  the  Parish  Church  cf  the  Place. 

"On  Wednesday,  Nov.  7.  the  night  before  St.  Martin's 
dav,  in  the  year  of  our  Lord  1492,  a  singular  miracle  hap- 
pened :  for  between  the  hours  of  eleven  and  twelve  a  loud 
clap  of  thunder  took  place,  with  a  long-continued  noise, 
which  was  heard  at  a  great  distance  ;  and  a  stone  fell  from 
the  heavens  in  the  Ban  of  Ensisheim  which  weighed  26O 
pounds  ;  and  the  noise  was  much  louder  in  other  places 
than  here.  A  child  then  saw  ii;  strike  on  a  field  situated  on 
the  upper  Ban,  towards  the  Kiiine,  and  the  In,  near  the 

*  See  the  last  Number  of  tlie  Phi!.  Mag. 
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canton  of  Gisgane,  which  was  sown  with  wheat.  It  dxd 
no  hurty  except  that  it  made  a  hole  there.  It  was  atterwards 
transported  thence ;  and  a  great  many  fragments  were  de- 
tached from  it,  which  the  land-vogt  forbade.  It  was  then 
deposited  in  the  church,  with  intention  of  suspending:  it  as 
a  miracle ;  and  a  great  manv  people  came  hither  to  sec  this 
stoue,  respecting  which  there  were  lingular  discourses.  But 
the  learned  said  they  did  not  know  what  it  was,  for  it  was 
something  supernatural  that  so  large  a  stone  should  fall  from 
the  atmosphere  ;  but  that  it  was  a  miracle  of  God  :  because, 
before  that  time,  nothing  of  the  kind  had  ever  been  heard  of, 
seen,  or  described.  When  this  stone  was  found,  it  had  en- 
tered the  earth  to  a  depth  equal  to  the  heidit  of  a  man.  What 
every  body  asserted  was,  that  it  had  been  tlie  uill  of  God 
that  it  should  be  found.  And  the  noise  of  it  was  heard  at 
Lucerne,  at  Villing,  and  many  other  places,  so  loud,  that 
it  was  thought  the  houses  were  all  overturned.  And  when 
king  Maximilian  was  here,  the  Mondav  after  St.  Catharine's 
day  of  the  same  year,  his  royal  excellency  caused  the  stone 
which  had  fallen  to  be  carried  to  the  castle  ;  and  after  con- 
versing a  long  time  with  his  lords,  he  said  the  people  of  En- 
sishcim  should  take  it  :  and  he  gave  orders  that  it  should  be 
suspended  in  the  church,  and  that  no  person  should  be  per- 
mitted to  take  any  part  of  it.  His  excellency,  however, 
took  two  fragments ;  one  of  which  he  kept,  and  the  other 
he  sent  to  duke  Sigismund  of  Austria.  The  people  talked 
a  great  deal  of  this  stone,  which  was  suspended  in  the  choir, 
where  it  still  is,  and  i7iany  came  to  see  it." — Arifhenicus 
in  Chro?iico  Hirsai/giensi,  in  Fit  a  Elavil  yibhatis  XT,.  adAa- 
num  1492.     Edit.  M.S.  Gain,  1690,   Fol.  II.  p.bbl. 

^'  The  same  year  (1492),  on  the  7th  day  of  November,  a 
stone,  called  a  thunder-stone,  of  a  prodigious  size  (for  wc 
have  it  from  eye-witnesses  that  it  weighed  255  pounds),  fell 
from  the  heavens  in  the  village  of  Suntgaw,  near  the  town 
of  Ensisheim,  not  far  from  Bale,  a  city  of  Germany.  Its  fall 
was  so  violent  that  it  broke  into  two  pieces.  'I'hc  largest  is 
still  to  be  seen  at  the  door  of  the  church  of  Ensisheim,  sus- 
pended by  an  iron  chain,  as  a  proof  of  the  truth  of  the  lact 
ivhich  wc  announce,  and  to  preserve  the  remembrance  of  it." 
• — Puvlus  Lang,  in  Clironico  Cirizensc^  in  P'ol.  III.  Scriptor. 
JRer.  Germ.  1  Irs  tor.  p.  1264. 

*^  On  the  7th  of  the  ides  of  November,  in  the  year  of  our 
I^ord  1492,  there  arose  a  storm,  during  which  the  heavcivi 
appeared  to  be  on  fire.  While  the  thunder  roared,  a  stone 
of  a  prodigious  size  fell  from  the  heavens,  with  a  horrible 
crash,  near  the  town  of  Ensisheim,  on  the  lands  belonging 

to. 


and  In  the  Nelghlonrlwod  of  Ageri.  29 1 

fn  the  emperor  Frederick.  Its  form  was  that  of  a  delta,  with 
a  triangular  point.  It  is  still  shown  at  Ensisheim  as  a  won- 
derful phaenonienon." — Joh.  Linturii  Appendix  ad  Fascicu- 
tnn  Ttmpornm  JVerneri  Roliewinck.  in  P^ol.I.  Scriptor.  Rer, 
Germ.  Histur.  p.  580. 

The  same  year  (1492),  after  the  festival  of  St. Martin, 
a  stone  weighing  300  pounds  and  more,  hard,  and  of  diffe- 
rent colours,  fell  in  Alsace,  with  a  great  noise,  from  a  bril- 
liant and  ffaming  cloud.  The  rest  of  the  horizon  exhibited  no 
clouds.  At  the  same  moment,  the  heavens  being  still  serene, 
a  large  red  cross  was  oi)served  around  the  moon. 

In  a  rescript  of  king  Maximiliari,  dated  Augsbourjr, 
NoVi  12,  1503j  that  sovereign  mentions  this  stone,  which 
he  says  fell  near  him  while  at  the  head  of  his  army ;  and  he 
gives  it  as  a  presage  of  the  victory  which  he  had  gained  over 
the  crown  of  France  ** 

Erant  also  has  made  this  stone  the  subject  of  some 
poems  f. 

One  of  the  fragments  of  this  stone  was  suspended  and  pre- 
served in  the  church  of  Ensisheim  till  a  few  years  back,  when 
it  was  conveyed  to  the  library  of  Colmar,  and  there  depo- 
sited. It  weighs  about  150  pounds  at  least,  notwithstanding 
the  specimens  which  have  been  detached  from  it  ;  and  pro- 
fessor Butenschoen  says  that  this  stone  is  beyond  all  doubt 
that  spoken  of  in  the  before-mentioned  chronicles. 

M.  Felix  Desportes,  prasfect  of  the  department  of  the 
Upper  Rhine,  having  permitted  several  fragments  to  be  de- 
tached from  this  mass,  in  order  to  be  sent  to  me,  I  am  in- 
debted to  that  zealous  protector  of  the  sciences,  and  to  pro- 
fessor Butenschoen,  for  the  advantage  of  being  able  to  give 
a  comparative  description  of  its  characters,  and  for  an  ana- 
lysis of  it,  which  Vauquelin  undertook  to  make. 

"  The  different  specimens  of  this  stone  which  I  received 
did  not  exhibit  that  continued  black  vitrified  crust  observed 
on  the  stone  of  Sales,  and  other  stones  of  the  same  kind  j 
but  I  discovered  this  crust  in  the  cavities  which  had  been 
sheltered  from  the  shock  and  from  friction  j  and  these  re- 
mains are  sufficient  evidences  to  attest  that  this  crust  had  ex- 
isted. It  exhibits  the  puffed-up  appearance  of  vitrification  ; 
the  colour  is  only  rather  brown  than  black ;  which  arises 
tither  from  the  effect  of  time,  or  from  the  greater  quantity 

*  Rescriptum  Maximiliani  regis  de  cruciata,  &c.  flie  la  Nov.  1503,  in 
vol.  Rer.  Gerin.  nono,  de  pace  publica,  aiitore  J.  P.  Date.  Ulm,  169S, 
p.  214. 

+  De  fulgetroimmani  jam  nuper,  anno  1492,  prope  Basileam,  S;c.  In 
Tariis  Sebastiaiii  Brant  carminibus.     Basiiea;,   149S,  410. 
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of  iron  difl'used  throughout  the  mass,  as  will  be  seen  hcre-A 
after. 

As  this  stone  has  a  great  rcpemblance  to  that  of  Sales,. 
I  shall  for  the  sake  of  brevity  give  only  a  comparative  de- 
scription of  them. 

In  this  stone,  as  v.cll  as  in  that  of  Sales,  there  are  found 
j;nalleable  iron,  containing  nickel  disseminated  throughout 
it  in  grains ;  lameilated  and  whitish  sulphuret  of  iron  in 
tlie  form  of  lumps  and  grains ;  gray  sulphuret  of  iron  l(.'s& 
sulphurated,  in  thin  scaly  strata,  which  line  a  multitude  of 
small  fissures  which  traverse  the  stone  in  every  direction  : 
but  it  is  observed  that  the  white  pyritoa  in  it  form  larger 
lumps,  and  that  the  gray  pyrites  is  more  abundant  than  in 
that  of  Sales.    . 

Small  amygdaloid  globules  might  perhaps  be  seen  in  it; 
but  as  they  have  a  more  metallic  fracture  than  those  of  the 
stone  of  Sales,  as  they  arc  almost  confounded  in  regard  to 
appearance  with  the  mass,  they  do  not  deserve  particular 
attention.  Its  interior  colour  is  darker  and  bluer  than  that 
of  Sales,  and  its  fracture  is  somewhat  changeable  in  its  cO' 
lour,  in  consequence  of  the  metallic  splcndcnir  of  small  lls- 
sures,  which  gives  it  a  difi'erent  appearance  by  the  magnify- 
ing glass ;  and  on  the  transverse  branches  of  these  fissures 
it  IS  observed,  that  this  texture  and  the  constituent  elements 
are  the  same  in  both,  except  in  regard  to  the  grain,  which 
is  finer,  and  the  tissue,  which  is  more, compact,  than  in  that 
of  luisisheim. 

On  carefullv  examining  the  diO'erences  which  I  ob- 
served between  this  stone  and  that  of  Sales,  and  which  distin- 
guish it  also  from  the  stones  of  Ageii  and  of  Benares,  and 
iipm  others  of  the  same  kind  about  to  be  mentioned,  it 
will  be  seen  that  they  do  not  relate  to  the  constituent  ele- 
ments,, but  only  to  their  proportions;  it  is  therefore  impos- 
sible not  to  discover  that  this  mineral  mass  is  of  the  same 
nature  as  that  of  Sales  and  others  of  the  like  kind.  Thi* 
is  conlirmcd  by  the  following  notCj  ccjinmumcatcd  to  me  by 
Vauquelin  : 

"  This  stone  has  a  perfcct  resemblance  in  the  number, 
nature,  and  quantity  of  its  constituent  principles,  to  all  the 
stones  said  to  have  fallen  from  the  clouds  v.  bich  have  hitherto 
been  subjected  to  chemical  analvsis. 

"  It  is  certainly  composed  of  silex,  magnesia,  iron,  nickel, 
sulphur,  and  a  small  cjuantity  of  lime. 

"  I  have  ascertained,  by  particular  trials,  the  presence  of 
sulphur  and  nickel   in  the  grains  of  mallea!)le  iron,  and  in 
the  pyrites,  but  in  difVercnt  proportions.    ']  his  stone  there- 
fore 
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fore  resembles,  in  every  point,  all  those  which  have  fallca 
from  the  atmosphere." 

2.     Stones  of  ylgen. 

The  stones  known  under  the  name  of  the  stories  of  Agen 
have  been  mentioned  in  the  BihViothi'qne  Britamiiqiie  *. 
Their  fall  has  been  coniirmed  by  numerous  testimonies  and 
authentic  documents,  inserted  by  M.Bertholon  in  \.\\q  Joii,r- 
nal  des  Sciences  iitiles  f. 

According  to  the  above  accounts,  these  stones  fell  on  the 
24th  of  July  1790,  between  nine  and  ten  in  the  evening:,  \n 
the  communes  of  Juliac,Creon,and  others  adjacent,  between 
Roquefort  in  the  department  of  Landes,  Mezin  in  the  de- 
partn;ent  of  Lot  and  Garonne,  and  Eause  in  the  department 
of  Gerz,  after  the  apparition  of  a  large  fire-ball  which  passed 
through  the  air,  accompanied  with  a  loud  report. 

They  fell  at  different  distances;  some  gently,  and  others 
v/ith  rapidity  and  a  hissinj;  noise. 

They  buried  themselves  more  or  less  in  the  earth  :  several 
had  fissures  in  them. 

Their  weight  in  general  was  between  a  quarter  of  a  pound 
and  two  pounds  :  some  of  them,  however,  are  said  to  have 
weighed  from  twenty  to  twenty-five  pounds  ;  and  Mr.  St. 
Amand  saw  in  the  museum  of  Bourdeaux  one  of  these  frag- 
ments about  fifteen  inches  in  length,  taken  from  a  stone 
which,  as  said  in  the  accompanying  note,  crushed  a  cottage, 
Aiade  a  conical  hole  of  about  five  feet  in  depth,  and  killed  a 
farmer  and  some  cattle,  at  the  time  of  the  explosion  of  July 
24,  1790,  near  Roquefort  in  Landes. 

There  is  no  stone  in  the  place  where  they  fell  which  has 
any  resemblance  to  them. 

Mr.  Darcet  v^'as  so  kind  as  to  transmit  to  me  a  fragment 
of  one  of  these  stones,  which  fell  near  Barbotan,  a  place  si- 
tuated within  the  boundaries  above  traced  out.  It  was  that 
subjected  to  analysis  by  Vauquelin. 

This  stone  has  so  great  a  resemblance  to  that  of  Sales, 
even  in  the  most  minute  particulars,  that  the  mineralogical 
description  Vvould  be  the  same,  and  therefore  I  refer  to  the 
latter.  It  has  the  same  vitrified  crust ;  the  same  substances 
included,  and  nearly  in  the  same  proportions ;  the  same  tex- 
ture, hardness,  and  aspect;  the  same  chemical  characters. 

The  analysis  made  of  it  by  Vauquelin  gave  him  the  same 
chemical  substances  as  the  other  stones,  and  in  proportions 
nearly  the  same. 

"*  No.  154- p.  S;.  t  No.  23.  and  24.  1790. 
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3.  Notice  respecting  a  Mass  cf  Iron  which  fell  in  the  Mogul 
Territories.  Communicated  by  Mr.  Gueville  to  the  Royal 
Society  of  London. 

All  the  masses  of  iron  of  unknown  origin,  such  as  those 
found  in  Siberia,  America,  &c.  contain  nickel,  and  have  be- 
sides characters  analogous  to  those  of  the  stones  which  have 
fallen  from  the  clouds.  These  circumstances  induced  Mr. 
Howard  and  Count  de  Bournon  to  conclude  that  these  sub- 
stances might  have  had  the  same  origin.  The  following  fact 
tends  to  confirm  this  opinion.  Mr.  Greville,  who  commu- 
nicated it  to  the  Royal  Society,  extracted  it  verbatim  from 
the  Memoirs  of  Jehangirc  emperor  of  the  Moguls,  written 
in  Persian  by  himself^  and  translated  by  colonel  William 
Kirkpatrick. 

*^  yl.  H.  1030,  or  the  l6fh  of  the  reign.  The  following 
is  among  the  extraordinary  occurrences  of  the  period. 

"  Early  on  the  30th  of  Furverdeen  of  the  present  year  *, 
and  ii)  the  eastern  quarter  (of  the  heavens),  there  arose  in 
one  of  the  villages  of  the  purgunnah  f  of  Jalindher  such 
a  great  and  tremendous  noise  as  had  nearly,  by  its  dreadful 
nature,  deprived  the  inhabitants  of  the  place  of  their  senses. 
During  this  noise  a  luminous  body  (was  observed)  to  fall 
from  above  on  the  earth,  suggestino-  to  the  beholders  the 
idea  that  the  firmament  vvas  raining  tire.  In  a  short  time, 
the  noise  having  subsided,  and  the  inhabitants  having  re- 
covered from  their  alarm,  a  courier  was  dispatched  (by  them) 
to  Mahomed  Syeed^  thp  aumil  t  of  the  aforesaid  purgunnah, 
to  advertise  him  of  this  event.  The  aumil  instantly  mount- 
ing (his  horse)  proceeded  to  the  spot  (where  the  luminous 
body  had  fallen).  IJere  lie  perceived  the  earth,  to  the  extent 
of  ten  or  twelve  guz§  in  length  and  breadth,  to  be  burnt  to 
such  a  degree,  that  not  the  least  trace  of  verdure,  or  a  blade 
of  grass,  remained  ;  nor  had  the  heat  (which  had  been  com- 
municated to  it)  yet  subsided  entirely. 

"  Mahomed  Syeed  hereupon  directed  the  aforesaid  space  of 
ground  to  be  dug  up  ;  when  the  deeper  it  was  dug  the  greater 
was  llie  heat  found  to  be.  At  length  a  lump  of  iron  made  its 

"■'  The  first  of  Furverdtcn  of  tlii-  ycir  (  A.H.  1030)  corrcr.pomiccl  with 
Saturday  the  zyth  of  Ilulbi  ul  Akhir;  conscqiicntlv  tlie  30th  of  t'urvei- 
dttn  fell  on  the  26U1  of  Junimad  ul  Ouwul,  or  A.D.  1620. 

f  A  pur^runnah  \i  .n  territorial  divis'on  of  arbitrary  extent.  The  pur- 
gunnah of  Jalindher  is  situattd  in  therunjaub,  and  about  100  miles  souths 
Ciist  of  La\ior. 

X  Aumil  is  a  manager  or  hscal  suptrintcndant  of  a  district. 

§  A  gviz  ib  rather  liis  than  a  yard. 

appcarancf. 
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appearance,  the  heat  of  which  was  so  violent  that  one  might 
have  supposed  it  to  have  been  a  furnace.  After  some  time 
it  became  cold ;  when  the  aumil  conveyed  it  to  his  own  habi- 
tation, from  whence  he  afterwards  dispatched  it,  in  a  sealed 
bag,  to  court. 

"  Here  I  had  (this  substance)  weighed  in  my  presence. 
Its  weight  was  160  tolahs*.  I  committed  it  to  a  skilful 
artisan,  with  orders  to  make  of  it  a  sabre,  a  knife,  and  a 
dagger.  The  workman  (soon)  reported  that  the  substance 
was  not  malleable,  but  skivered  into  pieces  under  the  ham-' 
7ner  f, 

''  Upon  this  I  ordered  it  to  be  mixed  with  other  iron. 
Conformably  to  my  orders  three  parts  of  the  iro?i  of  light" 
fling  I  were  mixed  with  one  part  of  common  iron  ;  and  trom 
the  mixture  were  made  two  sabres,  one  knife,  and  one  dag- 
ger. 

'^  By  the  addition  of  the  common  iron,  the  (new)  sub- 
stance acquired  a  fine  temper;  the  blade  (fabricated  from 
U)  proving  as  elastic  as  the  most  genuine  blade  of  Ulman- 
py  §  and  of  the  south,  and  bending  like  them  without  leav- 
ing any  mark  of  the  bend,  I  had  them  tried  in  my  pre- 
^^ence,  and  found  them  cut  excellently ;  as  well  (indeed)  as 
the  best  genuine  sabres.  One  of  these  sabres  I  named  ka- 
tai,  or  the  cutter  ;  and  the  other,  biirk-scriskty  or  the  light- 
fling  natured. 

"  A  poet  jj  composed  and  presented  to  me,  on  this  occa- 
sion, the  followino-  tetrastich  : 

"  '  71iis  earth  has  attained  order  and  regularity  through 
the  emperor  Jehangire. 

^'"  In  his  time  fell  raw  iron  from  lightning  : 

"  That  iron  was  by  his  word-subduing  authority  con- 
verted into  a  dagger,  a  knife,  and  two  sabres.' 

^^  The  chronogram  of  this  occurrence  is  contained  in 
words  which  signify  ^  the  flame  of  the  imperial  lightning/ 
and  give  the  year  (of  the  Hegira)  1030. 

'^  N.B.  The  foregoing  translation  (which  is  nearly  literal) 
has  been  made  from  a  manuscript  that  has  been  several  vears 
\\\  mv  possession;  and  which,  although  without  a  date,  bears 
marks  of  having  been  written  at  a  remote  period. 

'^William  KirivPAtrick." 

•  A  tnlah  is  about  i8o  grains  Troy  weiglit. 

f  Literally,  "it  did  not  stand  beneath  the  hammer,  but  fell  to  pieces. ' 
J   This  expression  is  equivalent  to  our  term  tkurukr-bolt. 
§  The  name  of  the  place  here  designed  is  doubttul. 
II  The  poei  is  named  ia  the  original,  but  the  name  is  not  perfectly  le- 
gible, 

T  4  4,  N(iticQ 
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4. .  Notice  respecting  the  Stones  ivhich  fell  lately  in 
France. 

In  the  sitting  of  the  Institute  on  the  Qth  of  May,  C.  Four- 
jcroy  read  a  letter  addressed  to  C.  VauqueHn  from  the  town 
of  Aigle,  in  the  department  of  Calvados  (the  ci-devant  Nor- 
rnandy),  containing  a  circumstantial  account  of  the  recent 
fall  of  a  considerable  number  of  stones.  The  foUowmg  de- 
tails are  extracted  from  it : 

On  April  26ih,  about  one  in  the  afternoon,  the  skv  being 
almo^t  serene,  there  was  heard  a  rolling  noise  like  that  of 
thunder.  It  seemed  to  proceed  from  one  cloud  wliich  was 
on  the  horizon,  and  which  the  Inhabitants  beheld  with  unea- 
siness J  when,  to  their  great  surprise  and  terror,  explosions 
like  the  reports  of  a  cannon,  sometimes  single  and  some- 
times double,  were  heard,  with  a  violent  hissing :  pheno- 
mena which  struck  a  terror  even  into  domestic  animals,  for 
the  cows  bellowed,  and  the  poultry  fled  to  a  place  of  shelter. 
This  noise  was  succeeded  by  the  fall  of  a  great  number  of 
stones  of  different  sizes,  weighing  ten,  eleven,  and  even 
seventeen  pounds.  The  largest  entered  the  earth  to  the 
depth  of  a  foot.  Several  of  them  fell  in  the  court-yard  of 
M.  Bois-de-la-ville,  and  one  of  them  very  near  him.  Many 
curious  persons  collected  some  of  them,  and  C.  Fourcroy 
laid  before  the  Institute  one  of  these  fragments,  which,  wlien 
compared  with  the  fragment  of  a  stone  that  fell  near  Ville- 
Franche,  presented  to  the  Institute  in  the  same  sitting  by 
C.  Pictet,  had  a  great  resemblance  to  it  in  every  point :  the 
same  colour,  the  same  texture,  the  same  black  crust ;  in  a 
word,  the  fragments  could  not  be  distinguished  from  each 
otlier  but  by  the  size. 

C.  la  Marck  then  reported  that  he  had  received  from 
the  department  of  Calvados  several  letters,  making  mention 
of  a  globe  of  fire  which  had  been  seen  to  pass,  proceeding 
in  a  direction  from  west  to  east,  with  great  velocity,  on  the 
same  day  and  at  the  same  ho-.^r  at  which  the  event  alluded 
to  took  place.  It  was  added,  that  this  meteor  had  been  seen 
at  sea  bi^fore  it  reached  the  continent. 

If  any  doubts  remain  to  our  readers  on  the  certainty  of 
the  real  fall  of  those  foreign  bodies  of  which  we  have  fre- 
fjuently  given  an  account,  we  request  them  to  peruse  a  work 
which  has  lately  appeared  under  ihe  title  of  UuhoLigie  Atmo- 
sphcriqite.  M.  Ixarn,  the  author,  who  is  professor  of  phdo- 
sophy,  gives  in  this  work  a  complete  treatise  on  phcenomena 
of  this  kind.  It  is  divided  into  three  sections.  The  first  con- 
tains 
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tains  a  collection  of  the  facts  and  opinions  published  in 
France  since  the  year  1700  on  thunder -stones,  thunder,  stones 
J'a  lien  from  the  lieavens,  Sic.  In  the  second  is  tound  a  cri- 
tical examination  of  the  systems  hitherto  formed  on  this 
subject,  both  in  regard  to  the  reality  of  the  fail  of  stones  from 
the  atmosphere,  and  on  their  origin  and  formation.  It  results 
from  it  that  the  phaenomenon  of  the  tall  of  solid  bodies  on 
the  earth  is,  according  to  ever)  appearance,  as  old  as  the 
M  orld ;  and  that  the  certainty  of  the  fact  is  now  so  well 
proved,  that  it  can  be  denied  only  by  those  who  admit  no- 
thing as  certain.  The  third  section  contains  an  essay  towards 
a  theory  on  the  formation  of  stony  and  metallic  bodies  in  the 
atmosphere.  At  the  end,  the  author  gives  a  sort  of  recapi- 
tulation of  his  w  hoiC  v^ork  in  the  following  Tables  : — 1st,  Of 
the  principal  opinions  entertained  in  regard  to  the  solid  sub- 
stances which  have  fallen  from  the  clouds.  2dlv,  Of  the 
ditferent  periods  of  the  fall  of  these  substances  on  the 
earth. 

Tal'le  of  the  principal  Opinions  entertained  in  regard  to  Iht 
solid  Substances  luhich  have  fallen  from  the  Clouds, 

Philosophers  who  have  considered  them  as  productions 
thrown  on  the  earth  by  volcanoes  or  hurricanes  : 
Freret,  Barthold, 

Gassendi,  G.  A.  Deluc, 

Muschembroek,  Delalande. 

As  mineral  substances  fused  by  lightning  on  the  spots^ 
where  found  : 

Lemery,  Stahl, 

The  Academicians,  Gronberg, 

Agricola,  Patrin. 

As  concretions  in  the  atmosphere  : 

Descartes,  Sir  William  Hamilton, 

Lesser,  Edward  King, 

Goyons-d'Arzas,  Euscbius  Salverte. 

As  masses  foreign  to  our  planet : 
Chladni,         Poisson, 
Biot,  The  Bibliotheque  Erltamiique. 
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LV.  Memoir  on  the  Stones  uJi'ich  have  fallen  from  the 
Atmosphere,' a?id particularly  near  La'igle,  in  tlw  Depart- 
ment of  rOrne,  on  the  26th  of  April  lait.  Read  ii/ 
C.  FouRCROY,  in  the  puUic  Sitting  of  the  Class  cf  the 
iSlathematical  and  Philosophical  Sciences  of  the  Institute^ 
June  19th,  1S03. 

IS  ATURE  sometimes  txhlbits  to  us  facts  insulated,  as  we 
may  say,  and  so  different  from  any  thing  with  which  we 
are  acquainted,  that  their  existence  is  long  problematical 
even  to  men  who  are  most  accustomed  to  observe  its  won- 
derful works,  and  to  calculate  its  powers.  It  was  in  this 
manner  that  naturalists  and  philosophers  for  a  long  time 
classed  among  fables  and  popular  errors  the  fall  of  solid  and 
stony  bodies  on  our  globe. 

Exact  accounts,  however,  which  have  been  multiplied  for 
six  or  eight  vears  past ;  the  coincidence  of  meteoric  circum- 
gtances  which  in  all  these  accounts  accompany  the  princi- 
pal phsenomerion ;  the  analogy  of  the  form,  structure,  and 
colour,  observed  in  several  of  these  stones,  which  have  fallen 
at  different  times  and  in  different  places  very  distant  from 
each  other;  and  the  difficulty  of  referring  these  stones  to 
any  of  the  species  w  ith  which  we  are  acquainted,  induced 
Mr.  Howard,  an  English  chemist,  to  analyse  these  produc- 
tions hitherto  so  little  known. 

By  chemical  examination  he  not  only  found  that  they 
-were  all  composed  of  the  same  principles,  but  that  there 
\vQ^  a  striking  difference  between  them  and  all  the  other 
mineral  substances  hitherto  analysed.  He  found  that  they 
contained  in  general  from  a  fourth  to  two-thirds  of  their 
weight  of  silex,  a  third  of  iron,  a  sixth  or  seventh  of  mag-i 
nesia,  and  some  hundredth  parts  of  sulphur  and  nickel. 
He  found  also  that  the  general  mass  of  these  stones  con- 
tains inclosed  in  it  globules  of  n^on  allayed  with  nickel  and 
&  little  sulphur,  and  fragments  of  pyrites  composed  of  sul- 
phurated iron  and  nickel. 

C.  Vauquelin  obtained  the  sam^  results  from  three  of  the 
?ame  stones  analvsed  bv  Mr.  Howard,  and  from  two  other* 
that  fell  in  France,  one  at  Barbo^an  in  17S9,  and  the  other 
at  Crcon,  in  the  parish  of  Juliac,  on  July  54,  179O. 

The  attention  of  philosophers  v>as  mtich  excited  by  the 
novelty  of  these  results,  while  the  ability  of  the  chemists 
who  presented  them  contmanded  the  utmost  confidence. 
Hence,  instead  of  rejecting  the  existence  of  the  phaenome- 

non, 
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non,  as  had  before  been  done,  the  greatest  philosophers 
were  desh^ous  that  it  should  he  carefully  studied,  fully  cou- 
Crined,  and  accurately  described.  With  this  view  C.  Izarn 
composed  his  Lithologie  Atniosphcrlquey  which  was  soon 
presented  to  the  National  Institute.  In  this  interesting 
work,  the  first  ever  written  on  the  subject,  arc  found  a 
multitude  of  similar  facts  having  all  the  characters  of  au- 
thenticity ;  and  all  the  opinions  hitherto  expressed,  both  in 
regard  to  the  existence  and  causes  of  the  phenomenon,  are 
clearly  detailed  and  discussed. 

At  the  time  when  we  were  most  occupied  with  this  new 
problem  of  natural  philosophy,  and  while,  uncertain  in  re- 
gard to  its  existence,  we  were  discussing  the  authenticity  of 
the  accounts  given  of  it  by  the  antients  and  moderns,  the 
inhabitants  of  Laide  and  of  a  vast  extent  of  surroundins 
district  were  witnesses  of  the  phnenomenon :  it  appeared 
over  their  heads  on  the  26th  of  April,  with  circumstances 
capable  of  sti'iking  with  terror  and  astonishment. 

Section  I. 

DefsCTiption  imd  Analysis  of  the  Stones  ivh'nh  fell  at  LaJgle, 
in  the  Department  of  fOrney  on  the  26th  of  April  1803. 

From  all  the  letters  I  received,  and  which  I  successively 
communicated  to  the  Institute,  of  which  I  may  mention  as 
the  most  authentic  those  of  our  fellow-member  I^blond, 
vho  has  resided  in  Laigle  for  several  years,  it  results, 

iPt,  That  about  one  in  the  afternoon,  on  the  26th  -of 
April,  the  air  being  rather  cold  than  warm,  and  the  sky  with- 
out clouds,  there  was  seen,  at  the  distance  of  twelve  or  fif- 
teen leagues  west-south-west  from  Laigle,  a  luminous  globe 
moving  towards  the  norlh-west  with  great  velocity. 

2d,  That  nearly  at  the  same  hour  there  was  heard  at 
Laigle  and  in  several  of  the  surrounding  villages  a  violent 
explosion,  succeeded  by  two  others  no  less  extraordinarx', 
which  were  followed  by  a  rumbling  noise,  the  nuire  terrible 
S3  no  one  knew  to  what  it  could  be  compared  or  ascribed, 
and  which  continued  about  ten  minutes. 

3d,  'J'hat  ai'icr  this  noise,  by  which  the  animals  were  as 
much  frightened  as  the  inhabitants,  there  were  seen  to  fall, 
with  a  hissing  noise,  stones  very  much  scattered,  and  of  dif- 
ferent sizes,  from  2  or  3  gros  to  )  7  pounds  in  weight ;  that 
these  stones  at  first  exhaled  a  strong  smell  of  sulphur,  which 
wa*>  gradually  dissipated  j  that  those  who  picked  up  some 

of 
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of  them  at  the  time  found  tlicm  very  warm ;  and  that  to 
judge  by  the  number  collected,  and  by  the  extent  of  the 
ground  on  which  they  were  found,  an  astonishing  quantity 
must  have  fallen; 

These  stones  in  general  arc  irregular,  polygonal,  often 
cuboid,  sometimes  sub-cuneiform,  and  exceedingly  various 
in  their  diameters  and  weight ;  they  are  all  covered  with 
a  black  o:ravelly  crust  consisting  of  a  fused  matter,  and  filled 
with  small  agglutinated  grains  of  iron.  The  greater  part  of 
them  are  broken  at  the  corners,  cither  by  their  shock  against 
each  other,  or  bv  falling  on  hard  bodies.  The  interior  parts 
resemble  those  of  all  the  stones  analysed  by  Messrs.  Howard 
and  Vauquelin ;  thev  are  grav,  a  little  varied  in  their  shades, 
granulated,  and  as  it  were  scaly,  split  in  many  points,  and 
tilled  with  brilliant  metallic  points  exactly  of  the  same  as- 
pect as  those  of  other  stones  of  the  like  kind. 

In  conjunction  with  C.  Vauquelin  I  analysed  them  in 
the  following  manner,  which  has  been  already  employed  on 
similar  occasions  :  The  stone  being  reduced  to  fine  powder, 
we  poured  over  it  muriatic  acid  somewhat  weakened.  A 
pretty  strong  eflervescence  was  produced;  an  odour  of  sul-^ 
phuratcd  hydrogen  gas  was  disengaged,  and  the  liquor  as-^ 
sumed  a  very  evident  green  colour  :  the  gas  collected  was 
not  entirely  sulphurated.  Muriatic  acid  was  twice  in  suc- 
cession poured  over  it  to  deprive  of  its  colour  the  insoluble 
part,  which  after  being  well  washed  was  found  to  be  pure 
silex,  forming  more  than  half  of  the  whole  weight  of  the 
stone.  The  muriatic  solution  with  excess  of  acid  was 
treated  with  anmionia,  which  precipitated  from  it  the  ox- 
idated iron,  and  retained  the  magnesia  and  the  nickel.  The 
iron  was  completely  separated  by  boiling  the  hquor,  and 
nearly  36  per  cent,  of  that  metal,  weakly  oxidated,  was  ob- 
tained. The  liquor,  containing  a  triple  muriate  of  ammo- 
nia, nickel,  and  magnesia,  was  mixed  with  a  solution  of 
potash  to  precipitate  the  magnesia,  v/hich  carried  with  it  a 
small  portion  of  nickel.  Nearly  9  per  cent,  of  magnesian 
earth  was  obtained.  The  water  charged,  with  sulphurated 
hydrogen  was  afterwards  employed  to  separate  the  oxide  of 
nickel,  of  which  v.e  found  about  3  per  cent. 

I  shall  omit  saying  any  thing  here  of  some  difficulties 
which  occurred  in  the  details  of  this  analysis  :  as  I  reserve 
these  tor  a  particular  memoir,  I  shall  content  myself  with 
announcing  the  result  of  the  analysis.  It  gave  us  as  the 
constituent  materials  of  the  stone  of  Laigle  the  following 
proportions  nearly : 

Silex 
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The  5  per  cent,  of  increase  arose  from  the  oxidation  of 
the  metals  produced  by  the  analysis. 

Section  IF. 
Analysis  of  the  Stone  of  Ensisheim . 

The  stone  which  fell  at  Ensisheim  about  the  6nd  of  the 
15th  century  has  given  rise  to  many  accounts  more  or  less 
fabulous.  Almost  all  contemporary  authors  speak  of  it* 
M.  Butenschoen,  professor  of  history  in  the  central  school 
of  Colmar,  has  communicated  to  me  several  interesting 
extracts  from  them  :  but  I  siudl  give  only  the  principal  facts 
of  this  interesting  history. 

We  read  in  a  manuscript  chronicle,  written  in  German, 
that  between  the  hours  of  eleven  and  twelve  in  the  fore- 
noon, on  the  7th  of  November  1492,  there  was  heard  in 
the  environs  of  Ensisheim  a  terrible  clap  of  thunder,  and 
that  a  child  saw  fall  in  a  field  sown  with  wheat  an  enor- 
mous stone,  which  entered  the  earth  to  the  depth  of  about 
three  feet:  it  weighed  at  that  time  260  pounds.  Maximi- 
lian, king  of  the  Romans,  after  causing  some  fragments  to 
be  detached  from  it,  gave  orders  that  it  should  be  suspended 
in  the  parish  church  of  Ensisheim.  Since  the  revolution 
it  has  been  transported  to  Colmar,  and  placed  in  the  library: 
at  present  it  weighs  only  171  pounds. 

iSl.  Barlhold,  professor  of  chemistry  in  the  central 
school  of  the  Upper  Rhine,  gave  in  the  year  8  an  ana- 
lysis of  this  stone.  Besides  silcx,  iron,  sulphur,  and  mag- 
nesia, he  announced  0*  1 7  of  aluminc,  and  considers  it  as 
a  secondary  argil!o-ferruginou;i  stone,  arising  from  the  dc* 
composition  of  primitive  rocks,  and  detached  from  a  neigh- 
bourinii;  mountain. 

The  method  of  analysis  which  the  professor  followed  did 
not  allow  him  to  distinguish  very  accurately  the  earths 
which  enter  into  the  composition  of  this  production.  Jlc 
admits  also  alumine,  wiiich  wc  did  not  find  in  any  of  our 

experiment*  j 
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experiments;  while,  on  the  other  hand,  he  observed  no 
nickel ;  which,  indeed,  it  was  impossiUle  to  discover  by  the 
means  he  employed. 

C.  Felix  Desportes,  prefect  of  the  Upper  Rhine,  always 
disposed  to  favour  researches  useliil  to  the  sciences,  sent 
mc  a  fragment  of  the  stone  of  Ensisheim  weighing  several 
kilogrammes,  which  contained  on  one  side  a  portion  of  the 
black  fused  crust  a  little  oxidated,  and  exhibited  all  the  other 
properties  of  the  other  stones  which  have  fallen  fnjm  the 
atmosphere.  There  are  found  in  it  a  kind  of  small  veins  of 
gray  brilliant  sulphuret  of  iron  and  nickel.  We  did  not 
meet  with  any  very  apparent  globules  of  iron. 

A  hundred  parts  of  this  stone,  treated  according  to  ihc 
proce^^.ses  alrcadv  described,  save 

Silex  -  - 

Oxidated  iron 

Masrnesia 

Nickel         -         -     . 

Sulphur 

Lime 


It  contains  then  the  same  principles  as  the  stone  of 
Laigle,  and  differs  from  it  only  by  a  little  less  iron  and 
nickel,  and  by  a  little  more  magnesia  and  silex  :  but  this 
dlfterence  amounts  onlv  to  a  few  hundredth  parts. 

On  comparing  the  analysis  of  these  tv.o  stones  with  those 
already  made  bv  Messrs.  Howard  and  Vauquelin,  it  is  im- 
possible not  to  observe  a  striking  identity  in  their  compo- 
sition. 

Section  III. 

Conclusion  and  Reflections  on  the  Origin  of  these  Stones, 

Here  then  we  have  nine  stones  all  well  ascertained  to 
have  fallen  from  the  atmosphere  with  noi<e,  detonation, 
luminous  meteors ;  all  grav,  granulated,  and  metalliferous 
in  the  interior  parts ;  which  give  the  same  products  by  ana- 
Ivsis,  containing  no  alumine,  but  a  great  de;ti  of  silex,  a 
little  magnesia,  and  a  singular  combination  of  iron,  nickel, 
and  sulphur:  in  a  word,  all  perfectly  similar  to  each  other, 
and  all  ditFerent  from  the  other  known  minerals  of  the  earth. 

It  cannot  therefore  appear  surprising  that  so  striking  a 

physical  and  chemical  analog)''  should  mduce  a  belief  that 

all  these  stones  have  the  sanje  origin,  and  that,  as  they. form 

an  order  of  compounds  different  from  anything  ev'er  yetob- 
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served  among  minerals,  some  philosophers  should  conclude 
that  they  do  not  holong  to  the  fossils  of  our  globe.  Several 
hy])0tht'ses  have  coaseqvientlv,  for  some  months  past,  been 
devised  to  explain  the  formation  of  these  singular  produc- 
tions. 

It  has  long  been  asserted  that  they  are  nothing  else  but 
minerals  elevated  and  projected  from  the  earth  by  volcanoes. 
Other  philosophers  considered  them  as  stones  of  our  globe 
struck  and  fused  on  the  outside  by  lightning  on  the  spot 
where  they  were  found  ;  and  lately  they  have  been  consi- 
dered as  earthy  and  metallic  substances  raised  into  the  air, 
which  being  there  collected  and  agglutinated  have  formed 
these  masses,  which  innnediatcly  fell  down  by  their  own 
weight. 

The  manifest  contradictions  exhibited  by  these  opinions, 
either  with  the  principal  circumstances  or  the  fact  itself,  of 
the  fall  of  these  stones,  have  given  rise  to  one  less  impro- 
bable, though  perhaps  more  extraordinary.  It  is  that  of 
some  geometricians,  who  consider  them  as  volcanic  produc- 
tions projected  from  the  moon  beyond  the  sphere  of  its  at- 
traction, and  to  the  con  lines  of  that  of  the  earth. 

If  this  opinion,  on  the  first  view,  seems  to  be  contra- 
dieted  by  all  the  ideas  hitherto  entertained,  it  is  at  any  rate 
seen  that  it  is  much  less  susceptible  of  solid  objections  than 
any  of  the  preceding  hypotheses.  The  same  may  be  said 
of  that  of  Chladni,  who  with  some  other  philosophers  con- 
siders all  the  masses  which  have  fallen  to  the  earth  as  solid 
bodies  detached  from  some  other  planet  at  the  time  of  their 
formation,  and  which  move  about  in  infinite  space  till  they 
meet  with  another,  which  becoming  to  them  a  new  centre 
of  gravity  attracts  them  to  its  surface. 

An  analytical  examination  of  all  these  hypotheses,  and 
the  little  aiireement  between  them  and  the  atro-retxate  of  the 
circumstances  which  constantly  accomj)any  the  phrcnome- 
non  of  the  fall  of  stones,  and  which  are  essential  to  them, 
have  induced  the  author  of  the  Litho/ogic  At moxphCrkiv'e 
to  suppose  that  these  stones  are  formed  of  the  elements  of 
those  earths  and  metals  which  they  exhibit  by  analysis; 
elements  w  hich  he  supposes  to  be  in  the  gaseous  state  at  a 
great  height  in  the  atmosphere,  and  the  combination  of 
which  he  ascribes  to  unknown  circumstances  that  rarely 
occur.  This  opinion  admits  of  several  hvpotheses,  too  far 
distant  from  what  is  yet  known  not  to  present  dillieulties 
which  cannot  be  solved  in  the  present  state  of  our  know- 
ledge. 

To  conclude  :  In  such  situations  one  is  obliged  to  choose 
3  amonii 


Ofi  the  ^ire7igths  and  Values  of  Spirituous  Liquors.     305 

among  ideas  each  as  uncommon  as  the  other;  but  it  is  only 
by  rejecting  what  is  absurd  and  impossible  that  we  can  adopt 
what  at  first  would  have  appeared  incrediblcw 


LVI.  Of  the  general  Relation  between  the  Specific  Gra' 
vitics  and  the  Strengths  and  VaJiies  of  Spirituovs  Liquors^ 
and  the  Circisnstances  hy  uliich  the  for  mei-  are  injluencedr. 

[Continued  from  p.  an.] 

Of  Over-Proofs  and  Under -Vr oofs,   and  the   Modes  of 
appreciating  them, 

§  21.  X  HE  first  idea  respecting  the  denomination  of  the 
relative  values  of  spirituous  liquors  appears  to  havel)cen  that 
of  Mr.  Clarke,  the  inventor  of  the  h\'drometer  now  known 
by  his  name,  which  was  founded  on  the  supposed  respec- 
tive proportions  of  water  which  would  be  requisite  to  reduce 
an  over-proof  spirit  to  proof,  or  proof  to  an  under-proof : 
ihe  quantity  of  water  was,  however,  considered  as  invaria- 
ble, being  alwavs  one  gallon;  whilst  that  of  the  spirit  was 
regarded  as  variable,  and  as  being  so  modified  as  to  produce 
the  required  ratio  between  the  tv\ o.  Thus,  a  liquor  Vvh:cii 
was  so  strong  as  to  be  supposed  to  require  the  addition  of 
half  its  measure  of  water  to  reduce  it  to  proof  was  called 
**  one  to  two  over  proof,"  indicating  that  one  gallon  of 
water  added  to  two  of  the  spirit  would  make  proof  spirit  of 
it;  a  spirit,  with  respect  to  which  it  was  conceived  that 
one-third  of  its  measure  of  water  would  render  it  of  proof 
strength,  was  called  *'  one  to  three  over  proof,"  and  so  on. 
With  regard  to  such  liquors  as  were  below  the  proof  stren-Tth, 
an  analogous  mode  of  denominaiion  was  used.  Thus,  a 
liquor  which  was  considered  as  being  of  equal  strength  with 
a  mixture  of  one  gallon  of  water  with  three  of  proof  .spirit 
was  called  *'  one  to  three,"  or  more  conmionly  *'  one  in 
four  under  proof."  This  latter  denomination  became  at 
length  almost  generallv  employed  by  those  who  used 
Clarke's  hydrometer ;  so  that  "one  ?o  four"  was  regarded 
as  signifying  that  a  liquor  was  25  per  cent,  over  proof;  and 
*'  one  in  four,"  that  it  was  25  per  cent,  under  proof,  with- 
out the  use  of  these  epithets  themselves. 

§  22.  It  was  impossible,  however,  not  to  feel  the  incon- 
venience of  a  system  of  denomination  which  was  so  com- 
plex and  indefinite.  Every  series  by  which  successive  quan- 
tities, qualities,  or  values  of  any  description  are  deilned. 
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ought  tleccssarily  to  be  as  ncarlv  equi-dificrcutial  as  is  con- 
sistcilt  \\h\\  the  nature  of  the  tiling.  This,  however,  is  by 
no  means  the  ease  with  thatwhieh  is  here  employed.  The 
difterenees  between  the  successive  terms  of  the  harmonic 
scries  one-half,  one-third,  onc-fo\u'th,  one-fifth,  one-sixth, 
&c.,  are  one-sixth,  one-twelfth,  Oiie-^twcntieth,  one-thir- 
tieth, &e.;  or  such  that  thev  are  constantly  to  each  other 
Hi  the  products  of  the  terms  between  \\  hich  they  fall ;  and 
their  ino(|u;iIit\',  therefore,  becomes  very  soon  exceedingly 
Crcat. 

It  will  perhaps,  however,  be  more  intelligible  to  some  of 
our  readers,  if  wc  explain  this  matter  in  other  words.  The 
first  objection,  then,  \Vhich  must  naturally  occur  to  every 
one  with  regard  to  this  method  of  denominating  strengths, 
is,  that  in  one  part  of  the  scries  the  diH'erence  between  those 
of  two  denominations  innnediatcly  succeeding  each  other 
is  vastly  too  great,  whilst  at  another  part  of  it  this  dit^er- 
tnce  is  as  disproportionally  minute.  Let  us  suppose,  for  ex- 
ample, that  spirit  of  any  particular  kind,  of  proof  strength, 
is  worth  12s.  per  gallon.  Then,  what  is  meant  by  Clarke's 
*'  one  to  two,''  or  that  spirit  of  which  2  gallons  would 
make  3  of  proof,  would  be  worth  12  nmltiplied  by  3  di- 
\ided  by  2,  or  ISs.  per  gallon;  and  what  is  vieuvt  by  his 
*'  one  to  three,"  or  that  of  which  3  gallons  \vould  make 
4  of  proof,  would  be  worth  12  nudtiiilied  bv  4  divided 
by  3,  or  iCs.  per  gallon  only,  'i'he  dilference  between  the 
strengths  and  values  of  these  two  kinds  of  spirit  is  enor- 
mous when  regarded  in  a  connnercial  point  of  view ;  and 
yet  we  have  no  denomination  according  to  liis  system  (with- 
out using  more  complex  ratios  and  higher  terms)  for  any 
intermediate  strength.  If  we  wished  to  express  tlie  strength 
of  a  spirit  of  the  same  kind  which  w  as  in  this  respect  worlh 
17  s.  per  gallon,  we  have  no  name  for  it.  Now  let  us  look 
at  two  other  terms  of  his  scries,  and  see  what  is  the  diHer- 
ence  in  value  between  his  ^'  one  to  nine"  and  "  one  to  ten.' 
'i'he  former  of  tliese  is  wortli  12  multiplied  bv  10  divided 
bv  9,  or  13s.  4d.5  and  the  latter,  12  multiplied  by  11  di- 
vided bv  10,  or  somewhat  less  than  13s.  2i-d.;  so  iluit 
here  the  dlHerence  is  but  little  more  than  1  i-d.  a  gallon,  in- 
stead of  2s.;  and  the  further  we  proceed  according  to  this 
s\'stem,  the  more  the  di>i)iop(jrllon  increases.  But  this  is 
not  all.  There  are  niaiu'  kinds  of  spirit  which  are  above 
his  "  one  to  two,"  though  we  have  not  yet  discovered  any 
which  would  require  an  equal  measure  of  water  to  reduce  it 
to  proof;  and  there  are,  on  the  other  hand,  faints  and  low 
wines!  which  are  worth  preserving,  which  are  below   his 
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''  one  iji  two  :**  and  for  all  these  we  have  no  term  what- 
ever. 

§  23.  The  next  mode  of  denomination  of  which  we  shall 
«peak  is  that  which  is  founded  on  the  consideration  of  the 
proportion  of  water  which  it  would  he  necessary  to  add  to 
or  subtract  from  a  given  quantity  of  any  liquor,  in  order  to 
render  it  of  proof  strength,  and  w  hich  proportion  is  esti- 
mated in  hundredth  parts  of  the  quantity  of  the  liquor  iii 
question.  Thus  a  liquor  of  which  lOO  gallons  would  re- 
quire the  addition  of  20  gallons  of  water  to  reduce  it  to 
the  proof  strength  Avas  siiid  to  be  20  per  cent,  over  proof; 
and  one  of  whieh  100  s;alloas  would  have  required  the  sub' 
traction,  if  that  were  possible,  of  20  gallons  of  water  to  ren- 
der it  of  proof  strength  (or,  which  is  the  same  thing,  of 
which  100  gallons  might  be  produced  by  making  up  20  of 
water  to  100,  by  the  addition  of  proof  spirit),  was  said  to 
be  20  per  cent,  under  proof. 

§  24.  This  latter  method  of  denominating  the  strengths 
of  these  liquors  which  obtained  in  consequence  of  the  de- 
fects and  inconveniences  already  stated  in  §  21  to  have  be- 
longed to  that  of  Mr.  Clarke,  was,  as  well  as  that,  founded 
on  the  supposition  that  the  quantity  by  measure  of  anv  com- 
pound of  spirit  and  water  would  be  equal  to  the  sum  of  their 
quantities  before  mixture,  the  principle  of  concentration 
(§  10)  being,  when  it  was  first  adopted,  scarcely  known. 

If,  indeed,  this  supposition  were  true,  either  mode  of 
denomination  would,  though  with  different  degrees  of  con- 
venience, convey  an  idea  of  both  the  relative  strengths  and 
values  of  the  compounds.  This,  however,  beina;  now 
known  to  be  by  no  means  the  case,  as  has  been  already 
stated,  it  is,  perhaps,  rather  unfortunate  that  the  system  of 
denomination  mentioned  in  the  last  section  has  now  ac- 
quired such  a  very  general  acceptation,  that  we  may  expect 
that  it  will  not  be  without  some  difficvdty  that  the  same 
system,  onlv  so  far  changed  as  to  render  it  consistent  with 
the  present  state  of  science  and  trulv  indicative  of  relative 
strengths  and  values,  v\lll  be  received  and  understood. 

§  25.  If  the  gallon  of  proof  spirit  is  to  be  our  standard 
of  comparison,  we  should  of  course  indicate  its  tempera- 
ture, for  quantities  by  measure  are  not  the  same  at  different 
degrees  of  heat  (§  8).  M^e  have  already  supposed  this  to 
be  C)0°  (§  20) :  biit  the  gauging  or  measuring  and  proving 
of  spirituous  liquors,  both  by  the  revenue  officers  and  deal- 
ers, are  performed  at  various  temperatures;  and  the  quan- 
tity of  the  spirit  itself  which  its  measure  indicates  therefore 
yarici  aecorclinglv.     Now  if  this  variauon  in  bulk  was  equal 
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in  spirituous  compounds  of  nil  strengths,  a  gallon  of  any 
such  litjuor  would  at  anv  degree  of  heat  contain  a  certain 
projiortion  of  its  bulk  of  alcohol,  and  its  per-centage  would 
therefore  not  vary,  whatever  was  its  temperature,  though  a 
Correction  would  be  necessary  with  respect  to  the  actual 
measure  of  each.  We  have  already  said,  however,  that  this 
is  not  the  case  (§  9) ;  and  it  is  also  true,  that  not  only  the 
quantity  of  this  variation  is  difterent  in  respect  of  their 
strengths,  but  the  law  of  its  progression  varies  still  more. 
If  the  expansion  of  mercurv  be  considered  a?  uniform,  as  it 
appears  to  be  very  nearly  between  the  freezing  and  boiling 
water  points,  the  expansion  of  alcohol  is  progressively  in- 
creasing, but  in  a  \cry  small  degree,  between  30°  and  60" 
of  f^'ahrenheit's  thermometer;  whereas  water  actually  con- 
tracts by  elevation  of  its  temperature  till  it  reaches  40**, 
lafter  w-liich  it  again  iDegins  to  expand  in  a  very  increasing 
progression,  its  expansion  of  bulk  between  70^  and  80° 
being  more  than  5  times  as  great  as  that  which  takes  place 
between  40°  and  o(f.  The  expansion  of  mixtures  of  these 
two  fluids  will  in  both  respects  approach  nearest  to  that  of 
the  predominant  ingredient;  but  the  exact  quantity  of  it, 
or  the  law  of  its  progression  in  any  such  compound,  can 
only  be  ascertained  by  experiment. 

We  must  therefore  apj)ly  such  corrections  in  our  process 
as  may  give  us  the  quantity  of  proof  spirit  by  weight;  or, 
which  amounts  to  the  same  thing,  bv  measure  when  re- 
duced to  60",  which  is  equivalent  to  100  parts  by  measure 
of  any  spirit  at  any  given  temperature  at  w  hich  it  may  be 
measured  and  proved. 

§  26.  The  ultimate  conclusion  from  the  premises  laid 
down  in  this  chapter  with  respect  to  the  mode  of  denomi- 
natino  the  strengths  of  spirits  differing  from  proof  is,  that 
it  will  be  convenient  that  the  scale  should  be  graduated  in 
per  cents  indicating  the  relative  values  of  each  compound 
with  respect  to  the  connnon  standard  of  proof;  or  the 
number  of  parts  of  proof  spirit  bv  measure  at  60°,  which 
would  produce  or  be  producible  from  100  parts  by  measure 
at  any  given  temperature  of  any  given  spirituous  liquor. 
Taking,  therefore,  the  strength  or  value  (for,  cceteris  pari- 
l-iiSy  they  are  in  the  same  ratio)  of  proof  spirit  as  denoted 
by  the  number  100,  some  other  number  between  unity  and 
170  will  represent  that  of  every  other  spirituous  compound. 

If,  for  example,  we  mean  to  express  a  kind  of  spirit  of 

such  a  strength,  that,  on  100  parts  of  it  by  mcanirc  at  the 

existing  temperature  beinix  reduced  to  60'  of  Faiirenheii'i* 

Uicrmonieter,   and  then  nxade  up   to   134   with  water,   it 

4  should 


the  Strengths  and  Values  of  Spirituous  Liquors.      309 

should  become  equal  to  proof,  we  should  call  it  '^  134,"  or 
"  34  per  cent,  over  proof;"  adding  the  ([uantity  of  the  con- 
centration, if  we  should  wish  to  ascertain  the  necessary 
quantit}'  of  water  for  this  purpose,  which  would  in  this 
case  be  about  2  parts  more,  or  36  parts  in  tlie  wiiole.  If 
we  speak  of  a  spirit  of  which  100  parts  would  be  producible 
by  the  addition  of  water  to  80  of  proof  spirit,  we  should 
call  it  "  80,"  or  "  20  per  cent,  under  proof."  It  appears 
to  the  authors  that  it  would  save  unnecessary  periphrasis, 
and  be  more  convenient  in  several  respects  to  use  the  former 
of  these  modes  of  expression,  and  omit  the  terms  over  proof 
and  under  proof  altogether  in  the  denomination  of  these 
strengths.  If  this  svstem  were  adopted,  the  values  of  all 
spirituous  liquors,  when  equal  in  other  respects,  would  be 
jn  the  direct  ratio  of  their  per-centagcs  thus  appreciated, 
and  the  duties  might  be  estimated  accordingly.  If  proof 
paid  5s.,  120,  or  20  per  cent,  over  proof,  should  pay  Qi,.\ 
and  80,  or  20  per  cent,  under  proof,  only  4s.:  and,  in 
short,  the  relative  values  of  proof  spirit  and  of  any  givea 
compound,  or  of  anv  two  liquors  of  difl'crent  strengths,  or 
the  equivalent  quantities  of  each,  would  in  this  case  be  to 
be  determined  in  a  moment. 

We  shall  here,  merely  for  the  purpose  of  illustrating  its 
advantaoes,  give  rules  for  the  solution  of  two  or  three  ques- 
tions which  occur  hourly  with  respect  to  this  subject,  with 
an  example  or  two  to  each,  founded  on  the  supposition  of- 
the  establishment  of  that  system  of  denomination  which  is 
recommended  in  this  section. 

J.  To  determhie  the  Vuhie  per  Gallon  of  Spirit  whose  Per- 
centage is  hnoivn,  uJien  that  of  Proof  of  the  same  Value 
in  other  respects  is  given. 

Practical  Rule. — JMultiph/  the  value  per  gallon  of  proof 
ly  the  per-ccntage  of  the  liquor,  and  the  product ^  pointing 
off^  two  decimals  on  the  right,  gives  the  answer. 

EXAMPLES. 

1.  What  is  the  value  per  gallon  of  rum  of  127  (or  27 
O.P.),  when  proof  of  the  same  quality  in  other  respects  is 
at  14s.  ? 

Ans.  Itis  worth  168  d.  =  14s.)  x  127  -^  100  =  213-36 
pence,  or  17s.  Qid.  per  gallon. 

2.  What  is  the  value  per  gallon  of  rum  at  73  (or  27  U.P,), 
proof  being  worth  14s.? 

uins.  It'is  worth  l68d.  (=  14  s.)  X  73  h-  100  =  124-64 
penccj  or  10s.  4j d.  per  gallon. 
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II.  Tn  determine  the  Value  per  Gallon  of  any  Spirituous 
Liijuor  d[ff'ei-ing  in  Sfrengfk  from  Proof,  I'vhen  that  of 
any  other  Liquor,  ivhich  is  similar  in  all  other  respects 
except  Strength y  is  known — the  Fer-Centage  of  each 
being  gifen. 

Practical  Rule. —  ISTvltiply  the  value  per  gallon  given  ly 
the  pcr-centage  of  the  lir/nor  whose  value  is  required ;  divide 
the  product  by  the  per-centage  of  the  liquor  whose  value  is 
giveUj  and  the  quotient  is  the  answer. 

KX.\>rPLE.S. 

1 .  What  is  the  value  of  brandy  of  1 1.5  (or  ]  5  O.P.)  when 
that  of  87  (or  13  U.P.)  is  1 1  s.  per  gallon  ? 

vf;?.y.  It  is  worth  132d.  (=  U  s.)  x  1 15  -^  87  =  174i 
pence,  or  14s.  6  ,  d. 

2.  What  is  the  value  of  brandv  of  S7  (or  13  U.P.)  when 
that  of  115  (or  15  O.P.)  is  I4s.  6    d.  per  gallon? 

ylns.  It  is  worth  l74-5d.  (=  I4s.  6.B.)  x  8/ -f-  115 
=   132  pence,  or  lis.  per  gallon, 

III.  To  determine  the  Quantity  of  Spirit  of  any  given 
Strength  udiich  is  equivalent  in  P'alue  to  a  given  Ouan^ 
tily  ff  any  other  Strength, 

Practical  Rule. — Multiply  the  quantity  given  by  the  per- 
centage of  the  liquor ;  divide  the  product  by  the  per-cent- 
age of  the  liquor  whose  quantity  is  required ^  and  the  quotient 
is  the  answer, 

EXAMPLES. 

1.  How  much  Hollands  of  113  (or  13  O.P.)  is  equiva- 
lent to  556  gallons  of  94  (or  6  U.P.)  ? 

Ans.  556  X  94  -^  1 13  =  462  i-  gallons. 

2.  How  much  Hollands  of  91  (or  6  U.P.)  is  equivalent 
to  462 i  gallons  of  113  (or  13  O.P.)? 

Ans.  4621  X   113  H-  94  =  556  gallons. 

§  27.  It  will,  perhaps,  be  expected  from  the  author?  of 
this  essay  that  they  should  here  enter  into  a  considerable 
detail  respecting  the  various  constructions  and  uses  of  those 
instruments  which  they  are  known  to  have  manufactured 
¥>o  extensively  for  several  years  past  for  these  purposes.  This 
it  is  by  no  means  tiieir  intention  to  do  in  the  present  in- 
stance ;  a  few  observations,  however,  on  the  subject  in  ge- 
neral may  not  be  unimportant. 

It  has  been  a  very  common  error  amongst  the  makers  of 
these  instruments  to  conceive  that  their  stem  should  be  very 
slender  in  proportion  to  their  bulb;  a  construction  which 
jreudered  ^  great  number  of  weights  necessary,  and  which 
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was  bv  no  means  conducive  to  their  accuracy.  The  surface 
of  a  slender  stem  is  proportionallv  greater  when  compared 
with  its  sohd  content  than  that  of  a  small  one  :  the  capillary 
attraction,  therefore,  and  the  weight  of  the  liquor  which 
adheres  to  it,  both  operate  more  powerfully.  If  we  take 
anv  of  those  instruments  whose  stem  is  a  mere  wire,  we 
shall  find  them,  from  these  causes,  so  sluggish  in  their  mo- 
tion that  they  will  generally  stand  at  any  point  of  the  stem 
at  which  they  are  placed,  within  a  quarter  of  an  inch  of  a 
certain  part  of  it,  whereas  those  with  a  thicker  stem  regain 
the  same  point  instantaneously.  The  thicker  the  stem, 
therefore,  the  better,  so  as  it  be  only  within  such  limits  as 
to  render  the  diflercncc  in  the  points  at  which  the  instrvi- 
ment  will  stand,  in  two  liquors  which  diiTer  in  a  very  minute 
degree  with  respect  to  their  specific  gravities,  sufficiently  per- 
ceptible. 

Let  us  calculate  for  a  moment  how  many  weights  we 
must  have  to  a  spirit  hydrometer.  The  stem  may  very  con- 
veniently be  4  inches  long,  and  in  this  length  we  could 
easily  graduate  40  or  50  divisions,  so  that  a  difference  of 
one-fourth  of  each  shall  be  very  visible.  But  we  want  to 
express  a  difference  of  nearly  500  in  specific  gravitv  (or  from 
800  to  1000)  by  this  instrument  within  about  one-fourth  of 
an  unit.  We  shall  therefore  do  it  extremely  well  by  the 
virtual  lengthening  of  the  stem  to  four  or  five  times  its  real 
length  by  means  of  three  or  four  weights.  It  is  true,  the 
divisions,  unless  they  be  arbitrary  ones  with  a  scale  of  re- 
ference, are  not  equal ;  if  they  be  units  of  specific  gravity, 
they  nmst  be  graduated  from  several  harmonic  scales  ;  but 
this  will  not  affect  the  truth  of  our  general  deduction  ;  and 
three  or  four  weights,  therefore,  will  be  fullv  sufiicient  for 
the  nicest  spirit  hydrometer,  whatever  scale  of  graduation 
we  may  use  on  its  stem. 

This  kind  of  instrument  would  be  far  preferable,  even  if 
superior  accuracy  were  alone  the  object,  if  simplicity  were 
entirely  out  of  the  question,  and  40  weights  as  easy  and  as 
little  liable  to  error  in  their  application  as  4  :  but  when  we 
reflect  that  simplicity  and  facility  of  use  are,  perhaps,  even 
of  more  consequence  than  accuracy  in  the  result,  the  dif-. 
ference  in  the  advantages  of  these  modes  of  construction 
becomes  enormous. 

It  has  been  a  favourite  opinion  with  some  gentlemen, 
that  2.1  ass  hydrometers  would  be  preferable  to  metallic  ones, 
because  they  would  not  be  liable  to  have  their  bulk  altered 
bv  anv  contusion  without  being:  broken  to  pieces ;  whereas 
the  latter  mitrht  be  so  delved  by  rough  usaoe  as  to  give  fal- 
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lacious  indications  of  strength  without  its  being  perceived 
by  the  owner  of  them.  The  fact  is,  however,  that  aUhougli, 
for  certain  purpo^es,  where  metallic  instruments  cannot  l)e 
used  on  accor.nt  of  their  being  hable  to  corrosion  (as  in  the 
case  of  the  mineral  acids)  we  are  obliged  to  employ  glass, 
yet  they  arc  by  no  means  capable  of  being  rendered  so  ac- 
curate as  those  v  hich  arc  made  of  metal.  The  proportion 
of  the  bulb  to  the  stem,  and  the  consequent  extent  of  the 
graduations,  are,  of  course,  within  certain  limits,  matters 
of  mere  chance  ;  and  they  are,  therefore,  not  the  subject  of 
calculation.  Every  such  instrument  can  only  be  graduated 
by  direct  experiment:  and  to  those  who  would  contend  for 
the  eligibility  of  such  a  method,  where  the  other  ciui  be 
used,  we  can  only  say,  that  they  have  not  sufficientlv  con- 
sidered the  subject.  The  metallic  stems  and  bulbs,  on  the 
other  hand,  are  by  the  tools  employed  for  these  purposes 
capable  of  being  reduced  so  accurately  to  the  required  bulk, 
that  the  error  in  any  point  of  the  scale  on  this  account  will 
not  amount  to  one-tenth  of  an  unit  in  the  specific  gravity. 
Nor  is  it  true  that  it  is  easily  possible  for  the  effect  of  such 
an  accident  to  pass  unnoticed  by  any  one  who  ought  to  be 
entrusted  a\  ith  the  use  of  an  instrument  at  all.  The  least 
want  of  proper  convexity  in  the  bulb  strikes  the  eye  in  an 
instant,  even  before  its  effect  would  be  such  as  to  be  per- 
ceptible in  the  indication  on  the  stem ;  and  if  it  were 
not  so,  the  simple  operation  of  inmierging  the  hydrometer, 
loaded  \\  ith  its  proper  weight  in  distilled  or  rain  water  at 
C)if,  would  at  once  detect  such  a  circumstance,  so  that  no 
probable  incouvenience  can  ever  result  from  such  a  cause, 

[  To  be  continued.] 


LVTI.  On  the  Ptirificalion  of  Nickel,  iviih  some  Reworks  on 
the  Solutions  <f  rnctallic  Oxides  in  ^4mnio)iia,  &<€.  I3i/ 
jMr.  R.  Phillips,  Memier  of  the  Askesiun  and  British 
Mlneralogical  Societies  *. 

./xLTHouGH  nickel  has  been  discovered  more  than  a  cen- 
tury, yet  its  existence  as  a  peculiar  metal  has  not  been  so 
well  established  but  that  several  chemists,  even  of  late  years, 
have  entertained  considerable  doubt  on  the  subject.  'I'his 
has  probably  been  occasioned  by  the  difficultv  in  separating 
ii  from  tlie  metals  with  which  it  is  usuull\-  mixed.  Of  these 
copper  and  cobalt,  and  more  particularly  the  latter,  strongly 

"■*  Communicated  by  tlic  Author. 
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resemble  it  in  some  of  its  chemical  habitudes.  On  account 
of  iis  ma2;netic  property,  it  has  been  supposed  impossible  to 
divest  it  of  iron;  and  until  the  method  lately  adopted  by 
R.  Chcnevix,esq.no  certain  means  appear  to  have  been  known 
for  the  separation  of  the  arsenic. 

In  order  to  purify  this  metal  the  followino;  method  may 
be  adopted,  which  includes  that  above  alluded  to  for  the  se- 
paration of  the  arsenic.  Let  nickel  be  dissolved  in  dilute 
nitric  acid  to  complete  saturation  ;  to  the  fdtered  solution 
add  nitrate  of  lead  in  sufficient  quantity  to  precipitate  the 
arsenic  acid.  If  more  should  be  employed  than  is, required, 
the  excess  occasions  no  inconvenience.  Having  separated 
the  arseniate  of  lead  by  the  lilter,  add  a  small  quantity  of 
nitric  acid  to  the  solution,  and  immerse  a  bar  of  iron  to 
precipitate  the  copper.  This  being  done,  there  remain  in 
solution  the  oxides  of  nickel,  cobalt,  iron,  and  lead,  which 
may  be  precipitated  by  carbonate  of  potash.  The  precipitate, 
after  sufficient  washing,  is  to  be  put,  while  moist,  into  a  so- 
lution of  ammonia,  which,  dissolving  the  oxides  of  nickel 
and  cobalt,  leaves  those  of  iron  and  lead  to  be  separated  by 
filtration. 

All  that  is  now  necessary  is  to  separate  the  oxides  of  co- 
balt and  nickel,  in  order  to  complete  the  purification  of  the 
latter  :  but  before  the  experiments  for  this  purpose  are  re- 
lated, it  may  not  be  amiss  to  state  the  properties  of  the  anrnio- 
niacal  solutions  of  some  of  the  metallic  oxides,  although  the 
habitudes  of  all  of  them  are  not  immediately  connected  with 
the  present  inquiry.  These  I  prepared  by  precipitating  the 
oxides  from  their  solutions  in  acid,  and  putting  them,  while 
moist,  into  solution  of  ammonia.  Notwithstanding  this  is 
the  most  favourable  state  for  the  ammoiiia  to  act  upon 
them,  yet  in  every  case,  even  after  long  digestion,  the  am- 
monia is  in  excess,  since  a  part  of  it  may  be  evaporated  with- 
out causing  any  precipitation  of  the  oxide.  As  these  so!;;- 
tions  possess  different  properties  when  the  ammonia  is  in 
excess  and  when  it  is  not,  in  the  following  experiments  I 
shall  call  the  former  solution,  and  the  latter  evaporated  so^ 
lutioti.  The  evaporation  was  continued  until  moist  tur- 
meric paper,  when  held  over  the  solutions,  sutfered  no 
change. 

Solution  of  oxide  of  silver  in  avnnonia.  Colourless  :  is 
not  decomposed  by  water,  Evaporated  solution — Speedily 
(decomposed  by  water  :  the  precipitate  blueish  Vvhite,  be- 
poming  gradually  brown  by  exposure  to  light. 

Solution  of  oxide  of  copper  in  ammonia. — Colour  purple. 

It 
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It  i^  not  (lecoinposcd  by  water. — 'J'hc  cvaporotcd  sohit'ion  is 
immediately  decomposed  by  it. 

Sftfi/lio/i  of  nxideof  <y>lnlf  in  annnninn. — Colour  deep  red  ; 
not  dceoniposed  bv  water.  Nor  is  tlic  rvaporoted  solution 
decomposed  by  water,  even  \\'hcn  so  diluted  as  to  be  nearly 
colourless. 

Solution  of  oxide  of  nickel  in  amnionia. — Colour  greenish 
fclue  :  slowly  decomposed  by  water.  Elaborated  ■solution — 
Colour  pure  green  :  decomposed  immediately  by  water. 

As  silver  and  copj>cr  may  be  easily  obtained  from  their 
solutions  by  well-known  methods,  the  above-related  expe- 
riments are  more  particularly  applicable  for  the  separatioti 
of  cobalt  and  nickel;  cspcciallv  a-^  the  properties  of  their 
solutions  dilTer  vcit  materially.  But  as  the  precipitation  by 
water  is  often  incomplete,  and  alwavs  inconvenient  on  ac- 
count of  the  quantity  necessarily  employed,  without  ex- 
amining the  extent  of  its  effects  in  the  present  instance,  I 
tried  other  methods  to  cflect  the  separation  of  these  oxides, 
and,  after  some  fruitless  attempts,  found  potash  answer  this 
purpose  extremely  well.  When  a  solution  of  it  is  added  to 
the  ammoniacal  solutions  of  metallic  oxides,  the  effects  pro- 
duced are  as  follow : 

Solniion  of  oxide  of  silver  in  ainvioiiin. — Slowly  decom- 
posed, requiring  three  or  four  days  for  its  completion.  The 
precipitate  is  blackish  brown.  I  have  not  examined  whether 
It  is  fulminating,  llvapnrated  solution — Immediately  de- 
composed :  the  precipitate  is  of  a  lighter  brown  than  the 
fonner. 

Suintinn  of  oxide  of  copper  in  ammonia. — Slowly  decom- 
posed, and  in  very  small  (juantity.  Eraporuted  solution — 
i^u i ck  1  v  deeom posed . 

Solution  of  oxide  of  cobalt  in  ammonia. — \'erv  slowly  and 
sparingly  decomposed,  even  by  large  quantities  of  the  solu- 
tion of  potash,  and  more  slowly  as  tltc  solution  is  more  di- 
lute. Eraporaferl  solntiaUf  by  the  addition  of  potash,  cra- 
duallv  changes  iVi)n)  red  to  pink  ;  then  becomes  scarlet,  at 
lengtli  tinns  brown,  and  deposits  brow  ?"i  oxide  of  cobalt.  If 
a  quantity  of  solution  of  potash  be  added  to  asmall  quantity 
of  the  evaporated  solution,  precipitation  ensues  in  a  tew 
hours  ;  but  if  a  considerable  quai^tity  of  wafer  be  added  to 
similar  (juantities  of  the  evaporated  solution,  and  of  potash, 
five  or  six  days  are  required  to  complete  the  precipitation. 

Solution  of  oxide  of  nickel  in  amnionia. — I  nimcdiatclv  de- 
composed, and  the  more  readily  as  it  is  more  ililuted,  Rva-' 
poratcd  solution — The  same  properties  iu  a  greater  decree. 
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liV  comparing  the  above  statements  it  appears  proper,  foT 
the  separation  erf  the  oxides  in  question,  that  the  solution 
containing  them  should  have  the  ammonia  in  excess,  and 
be  largelv'diluted  before  the  addition  of  the  potash.  The 
excess  of  ammonia  prevents,  for  a  considerable  length  of 
time,  any  precipitation  of  the  oxide  of  cobalt,  while  it  pro- 
duces no  delay  in  the  preeipitation  of  the  oxide  of  nickel. 
Mere  dilution  prccij)itates  a  part  of  the  oxide  of  nickel ;  and 
at  the  same  time  that  it  renders  the  remainder  more  easy  of 
precipitation,  it  prevents  for  several  days  any  deposition  of 
the  oxide  of  cobalt.  The  following  experiment  will  show 
that  this  method  may  be  relied  upon  : 

To  a  measure  of  solution  of  oxide  of  nickel  in  ammonia 
I  added  solution  of  potash  as  long  as  precipitation  took 
place.  The  precipitate  was  washed,  dried,  and  weighed.  As 
it  appeared  probable  that  all  the  oxide  of  nickel  might  not 
be  precipitated,  I  heated  the  solution  after  filtration  till  the 
annnonia  had  evaporated,  but  I  did  not  obtain  any  further 
quantify  of  oxide. 

To  a  similar  measure  of  the  same  solution  of  oxide  of 
nickel  I  added  a  measure  of  solution  of  oxide  of  cobalt  in 
ammonia,  and  precipitated  by  potash.  The  precipitate  ap- 
peared to  be  pure  oxide  of  nickel ;  and,  vafter  dr\ing,  its  weight 
did  not  differ  1-lOth  of  a  grain  from  that  of  the  oxide  of 
nickel  obtained  in  the  former  experiment.  This  experiment 
was  repeated  with  nearly  similar  results. 

Soda  produces  the  same  effects  as  potash,  and  appears 
to  act  rather  more  readily  ;  but  whether  in  smaller  quantity 
than  the  latter  I  have  not  tried.  Carbonate  of  potash  pro- 
duces no  effect,  The  decomposition  of  the  ammoniacal 
solutions  by  potash  appears  to  depend  upon  a  combination 
of  the  two  alkalies  ,•  the  compound  possessing,  as  is  usual 
in  chemical  combinations,  properties  either  partially  or  to- 
tally differing  from  those  of  its  constituents.  That  this  pre- 
cipitation does  not  depend  upon  dilution  has,  I  think,  been 
already  shown  ;  and  the  following  experiments  more  clearly 
determine  that  it  must  be  ascribed  to  some  other  cause  : 

To  one  measure  of  solution  of  ammonia  I  added  three  mea- 
sures of  water.  Moist  oxide  of  nickel  put  into  this  dilute 
solution  quickly  coloured  it.  After  several  days  digestion 
the  solution  decomposed  by  potash  furnished  nearly  four 
grains  of  oxide. 

One  measure  of  solution  of  ammonia  was  mixed  with 
three  measures  of  dilute  solution  of  potash.  After  as  long  di- 
gestion with  moist  oxide  of  nickel  as  in  the  former  case,  the 
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solution  had  not  acquired  anv  colour  ;  and  on  evaporating 
tlie  anunonia  no  oxide  of  nickel  was  obtained. 

As  far  ixs  I  have  examined,  the  solutions  ot"  oxides  in  car- 
bonate of  ammonia  possess  the  same  properties  as  those  in 
anmionia  ;  for  although  carbonate  of  potash  docs  not  de- 
compose the  latter,  yet  the  former  are  decomposed  by  potash. 
This  is  easily  explained.  Potash  has  a  stronger  atiinity  for 
carbonic  acid  than  ammf)nia  has  :  when,  therefore,  a  carbo- 
nated anmioniacal  solution  is  decomposed  by  it,  a  part  of  the 
potash  combines  with  the  carbonic  acid  of  the  carbonate  of 
ammonia,  and  the  remaining  part  decomposes  what  by  the 
action  of  the  otiier  has  become  ammoniacal  solution. 

Considering  that  the  supposition  of  a  combination  of  the 
two  alkalies  would  be  strengthened  if  the  experiments  which 
gave  rise  to  it  could  be  reversed,  i.  e.  if  it  ^\ere  possible  to 
precipitate  with  ammonia  substances  dissolved  by  potash, 
I  dissolved  in  the  latter  silica,  alumina,  and  several  metallic 
oxides.  On  adding  ammonia  to  the?.e  solutions,  I  at  first 
thought  I  had  succeeded  in  obtaining  precipitates  ;  but  upon 
examining  the  ammonia  employed,  I  found  that  it  con- 
tained a  small  quimtity  of  carbonic  acid  ;  and  that  when  am- 
monia free  from  it  was  used,  uo  precipitate  was  in  any  case 
obtained.  Although  these  experiments  did  not  succeed  in 
supporting  the  above  supposition,  yet  they  arc  by  no  means 
fatal  to  it.  It  is  probable  that  potash  has  a  stronger  affinity 
for  the  substances  which  it  dissolves  than  it  has  for  am- 
monia; and  in  this  case,  as  no  combination  could  be  ef- 
fected, no  precipitation  would  ensue.  In  the  first  experi- 
ments potash  ar^d  ammonia  seem  to  possess  a  stronger  affi- 
nity for  each  otlicr  than  ammonia  has  for  tlie  oxides  soluble 
in  it. 

Judgins;  by  the  effects  produced  by  water  and  potash,  the 
affinity  of  ammonia  for  the  metallic  oxides  appears  to  be  ai» 
follows : 

Oxide  of  cobalt. 
Oxide  of  copper. 
Oxide  of  silver. 
Oxide  of  nickel. 

I  reduced  a  quantity  of  the  oxide  of  nickel,  obtained  Kv" 
ihe  above-described  process,  and  obtained  a  button  of  metaj 
\^'hich  exhibited  the  folluwii'g  properties  : 

Colour — Dull  yellowish  wAite. 

Fracture — Foliated.     Specific  gravity  8*5K 

Fragile,  but  capable  of  slight  extension  b\  hammering. 
.  Strtaj-rly  uui<ruetic. 

in 
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In  one  of  the  late  French  journals  it  is  proposed  to  sepa- 
rate the  oxides  of  cobalt  and  nickel  by  oxidizing  the  former 
by  means  of  the  hvpcroxygenized  muriatic-acid,  I  have  tried 
the  method  recomuicaded  without  success. 


LVIII.  O/i  Machhies  for  nien^sur'nig  Elasticity,   By  a  Friend 
to  Physical  Inquiries. 

To  tlie  Editor  of  the  Philosophical  Magazine* 

SIR, 

A  FEW  rears  ago  an  eminent  botanist,  now  abroad,  being 
desirous  of  ascertaining  the  comparative  elasticity  of  diffe- 
rent woods,  was  wishing  to  have  some  machine  made  for 
that  purpose  ;  but  whether  or  not  any  such  machine  has 
been  yet  made  1  am  not  acquainted.  At  the  same  time  the 
subject  was  mentioned  the  following  contrivances  occurred 
to  mv  mind,  which,  if  carried  into  execution,  might  in 
some  measure  answer  the  purpose  ;  and  if  you  think  them 
worth  comnmnicating  to  the  public,  I  sha.ll  be  glad  to  see 
them  noticed  in  your  magazine.  They  mav  serve  for  some 
of  your  readers  as  hints  to  improve  on,  and  be  the  means  of 
some  much  more  accurate  method  of  ascertaining  the  elas- 
ticity of  bodies  being  invented. 

First  Contriranct. — A  machine  might  be  made  which 
should  have  a  flap  on  which  balls  of  different  sorts  of  wood, 
or  other  substances,  might  be  placed,  and  suddenly  let  fall 
on  a  slab  of  ivory  or  marble:  on  this  machine  there  should 
be  an  upright  graduated  post  in  order  to  see  to  what  height 
each  ball  rebounded  ;  bv  which,  in  sojie  instance?,  the  com- 
parative elasticity  of  the  body  subjected  to  trial  might  be 
judged  of. 

Observations. — This  method,  in  order  to  be  accurate, 
should  be  tried  in  the  exhausted  receiver  of  an  air-pump ; 
otherwise  with  light  bodies,  such  as  cork  and  elder-pith, 
both  very  elastic,  the  experiment  will  not  answer.  The  in- 
strument for  performing  the  common  guinea -and -J'eat  her 
operation  might,  perhaps,  be  as  good  a  contrivance  as  anv  : 
a  wire  ca2;e  mi^ht  be  })laced  under  the  receiver  in  order  to 
protect  the  glass.  Bodies  of  nearly  the  same  gravity  might 
be  tried  in  the  air.  The  standard  ball  might  be  ivory  let 
fall  on  ivory,  or  marble  let  fall  on  marble. 

Second  Contrivance. — Thin  slips  of  different  sorts  of 
«iOod,  Sec.  might  be  bent  half  round  a  circular  piece  of 

board. 
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board,  and  suddenly  let  loose  to  fly  baek  by  their  own  force 
against  a  piece  of  wood  hanging  like  a  door  on  hinges  *, 
The  piece  of  wood  should  move  on  a  graduated  arch,  ia 
order  to  determine  tlic  degree  of  force  \\\i\\  which  the  dif- 
Jicrent  slips  fly  hack. 

Observation.^. — How  fcU"  this  contrivance  will  answer  I 
auTi  not  able  to  determine  ;  hut  it  aj^pcars  on  consideration 
tliat  some  judgment  may  he  harmed  of  the  elastic  quality  of 
bodies  by  this  method >  where  the  substance  is  capable  of 
being  cut  into  slips,  which  will  bend  easily  and  recover  their 
form  again.  Should  either  of  these  proposed  schemes^  or 
others  more  preferable,  be  adopted,  it  appears  to  me  that 
the  knowledge  obtained  by  them  might  be  of  considerable 
use  in  various  branches  of  ait,  a,>  well  as  satisfactory  to  the, 
iuqiilring  naturalist* 

London, 
September  7,  1803. 


LIX.  Account  of  t ICO  Fa  fuses  produced  hi/  the  same  Parrota 
which  in  the  War  IHOl  pHxInced  a  i/oung  one  at  Rome. 
Bij  C.  T..  WoKO'/'/t),  Mender  of  the  histitute  of  BoJoi^na, 
of  the  Italian  Sucieti/  of  the  ScienceSy  of  the  Acadennj  of 
Stockhohn^  and  of  that  of  Padua  f. 

Xn  the  letter  which  T  addressed  to  C  Laccpede  in  the  rear 
1801  on  the  biiih  of  a  parrot  at  Rome  (see  Philosophical 
IHa2;aziue,  No.  XL\'1I.),  I  contracted  an  engageinent  wilh 
the  public,  as  I  promised  to  emplcjyall  my  care  on  the  cffgi 
which  ihe:ie  parrots  miglu  lay  in  the  spring  of  the  next  year 
(1802).  1  shall  now  discharge  mv  promise;  and  though  my 
care  was  not  crowned  with  success,  1  flatter  myself  that  the 
amateurs  of  natural  history  will  lind  in  it  some  interesting 
details. 

I  did  every  thing  in  my  power  to  get  again  into  my 
hands  these  parrots,  promising  to  the  owner  to  take  the 
greatest  care  of  them  possible.  By  these  means  1  should 
have  been  enabled  to  observe  more  exactly  their  habits;  but 
J.  A.  Passeri,  the  owner  of  thi:in,  who  was  governor  of 
Oivieto,  gave  absolute  orders  that  his  son,  in  whose  kecp- 
iiuT  they  had  been  tlie  i)receding  year,  and  at  whose  house 
1  had  made  all  my  observations,  should  send  them  to  him. 

'*  Or  it  mav  be  made  to  strike  the  ctut  of  a  ro'?  or  arrow  in  tlic  manner 
of  the  catapiilia.  Tlie  distance  v>  which  the  arrow  is  carried  will  ditcr- 
Uii:)e  the  ch>ric  force — F.DIT. 

■\   I'roin  the  Jourt.al  Jc  Phnique,  Flfjrcal,  an.  11, 

'I'licsc 
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These  birds  had  already  begun  tlieir  amours.  No  rea- 
sons were  able  to  persuade  him  to  recall  his  orders.  I  was 
therelbre  obliged  to  sutfer  them  to  depart :  happily  tliey 
sustained  no  injury  by  the  way, 

I  therefore  eiiiploycd  the  only  resource  that  remained ; 
which  was,  to  request  him  to  take  eveiy  possibh  care  of 
thcni ;  to  cause  materials  for  building  their  nests  to  be 
placed  within  their  reach;  and  to  transmit  to  me  a  journal 
of  every  thing  that  might  take  place.  I  even  delivered  to 
him  a  small  memorandum  in  regard  to  the  observations 
which  I  more  particularly  wished  him  to  make. 

lie  informed  me,  that  on  the  '■21st  of  June  the  female 
deposited  her  ilrst  eggj  that  on  the  25th  she  dcj)ositcd  an- 
other; and  on  the  29th  a  third.  I  flattered  myself  with 
the  happiest  success ;  but  though  the  female  sat  oii  them 
Continually,  after  the  term  of  forty  days,  which  we  found 
the  preceding  years  to  be  the  term  of  incubation,  observing 
that  the  first  egg  had  been  dragged  out  of  the  nest,  and  that 
the  otlier  two  had  been  bruised,  we  thonglit  proper  to  exa- 
mine them;  and  the  following  is  a  literal  translation  of  the 
proces-verbal,  written  in  Iialian^  which  was  sent  to  me  ou 
the  occasion  : 

**  We  the  undersigned,  physician  and  surgeon  of  the 
town  of  Orvieto,  declare  to  w  honi  it  may  concern,  tliat  \ve 
«a\v  in  the  houseof  J.  A.  Passeri,  governor  of  the  town, 
two  parrots  of  the  kind  called  Amazons,  viz.  a  male  and 
a  female,  and  that  on  a  requisition  from  the  said  governor 
we  paid  several  visits  to  these  birds  after  the  female  seemed 
ready  to  lay.  We  observed  that  the  female  on  the  21st  of 
June  1803  deposited  an  cg<>;  in  a  nest  which  she  had  con- 
structed under  a  chest  of  drawers,  and  lined  with  linen  rao;^s 
which  had  been  placed  witliin  her  reach. 

*'  On  the  2Jth  of  the  same  month  she  deposited  a  se-^ 
cond,  and  on  the  2t)th  a  third. 

"  We  observed  that  the  female  sat  on  the  e2:iis,  and  that 
she  continvied  to  do  so  with  great  assiduity,  and  that  durim^ 
the  whole  time  the  male  supplied  her  with  food. 

"  On  the  ISth  of  July  we  observed  the  iirst  eggf  she  had 
laid  to  be  witiiout  tlie  nest :  a  small  round  hole,  suspected 
to  iiave  been  made  b}'  the  beak  of  the  mother,  was  found 
in  one  side  of  it.  On  this  egg  being  opened,  nothing  was 
found  in  it  bat  a  little  coagulated  matter  in  one  comer,  al- 
most black,  and  putrid,  without  any  appearance  of  an  em- 
bryo. 

"  On  the  22d  of  the  same  mouth  we  exan;incd  one  of 
5  the 
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the  eggs  which  was  in  the  nest,  which  was  cracked^  and 
depressed  on  one  side,  without  any  hole  hcing  observed  as 
in  the  ibnncr.  On  the  24th  it  was  remarked  that  the  third 
egg  had  the  same  depression  and  fracture  as  the  other. 

"  The  temale,  howtvcr,  coutiniied  her  incubation  with 
great  assiduity;  and  en  the  L'd  of  August,  finding  that  the 
eggs  woidd  not  hatch,  and  that  the  foetus  was  dead,  we  de- 
termined that  day,  in  presence  of  the  canon  Felix  Albarici, 
and  M.  Bernard  Piermattei,  merchant  of  that  city,  to  break 
the  eggs  w  ilh  great  caution ;  and  when  this  was  done  we 
found  the  following  results  : 

"  In  one  of  the  eggs  we  found  tlie  shell  very  hard,  with 
ail  almost  round  depression  in  one  of  its  siccr, :  on  the  shell 
being  broken  it  was  observed  that  the  pcliicie  by  which  eggs 
in  general  are  enveloped  was  dry,  and  adhered  to  the  foetus. 
This  pellicle  being  gently  removed,  we  found  the  fcetus, 
which  was  completely  formed,  and  we  distinguished  in  it 
a  small  parrot.  We  observed  that  the  head  was  placed  be- 
tween the  thighs,  with  the  beak  large  and  long  in  the  upper 
part,  the  tongiic  thick,  the  eyes  shut,  and  covered  bv  the 
eyelids.  It  had  the  t\\  o  wings  formed,  as  well  as  the  thighs 
and  legs,  with  claws  on  the  toes,  two  of  which  were  before 
and  two  behind.  On  the  upper  part  of  the  head,  the  back, 
and  as  far  as  the  tail,  it  was  covered  with  white  down  ;  on 
the  breast  and  belly  there  was  none;  on  the  middle  of  the 
belly  was  observed  a  carneous  mass  adhering  to  it,  which 
resembled  the  placenta.  We  found  also  near  the  thorax  a 
depression  which  corresponded  to  the  contusion  observed 
in  the  shell,  and  which  there  is  reason  to  suppose  was  the 
cause  of  the  death  of  the  young. 

"  In  the  shell  of  the  other  egg  a  contusion  was  found 
as  in  the  first  :  the  pellicle  and  fcetns  were  completely 
formed,  though  smaller  than  in  the  preceding,  which  gave 
its  reason  to  believe  that  this  eofo;  had  been  the  last  that  was 
laid.  In  this  foetus  were  observed  on  the  right  wmg,  and 
near  the  thorax,  a  depression  and  contusion  corresponding 
to  the  fracture  in  the  egg. 

*'  We  remarked  that  the  beak  of  the  former  was  of  an 
ash  colour,  like  that  of  the  male,  and  that  the  beak  of  thq 
latter  was  blacker,  like  that  of  the  female  :  we  therefore  sup- 
posed that  tlic  first  was  a  male,  and  the  second  a  female. 

'^  These  two  foetuses  were  put  into  a  flask  with  spirit  of 
wine,  closed  and  sealed  in  the  presence  of  the  above  wit- 
nesses, to  be  kept  as  an  authentic  testimony  of  the  prolific 
powers  of  these  two  parrots;  which  did  not  surprise  us,  as 

we 
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wc  saw  ihcni  produce  young  ones  at  Rome  the  preceding 
year,  and  as  that  produced  in  IBOl  is  lively^  and  now  in 
the  possf  ssion  of  the  princess  Venosa." 

The  witnesses  who  attest  the  above  are : 
Dr.  Louis  Bernard i, 
Joseph  Taruchi,  surgeon, 
Felix  Al'ot'rici,  canon, 
Be.:,ard  i  urrmattei. 

II  is  to  be  regretted  that  the  hatching  of  these  parrots  has 
hot  been  attended  with  the  same  success  as  it  was  last  year. 

We  here  see  that  the  cUmate  of  Orvieto,  which  is  more 
temperate  than  that  of  Rome,  was  no  obstacle  to  the  copu- 
lation or  la)ing  of  these  birds.  What  in  all  probability  pre- 
vented the  female  from  hatching  the  eggs  was,  that  the  par- 
t-ots  were  not  in  separate  apartments  as  the  preceding  year, 
and  that  they  were  deranged  bv  the  too  great  number  of 
people  who  approached  them  either  through  curiosity  or  bv 
accident,  since  they  were  placed  in  a  chamber  which  served 
as  a  kitchen. 

These  birds  are  suspicious  and  timid,  and  it  is  probable 
that  the  female  bruised  the  eggs  in  endeavouring  to  change 
their  position  with  a  view  of  placing  them  in  more  safetv. 

But  as  these  birds,  according  to  my  calculation,  are  in 
the  vigour  of  vouth,  it  is  to  be  hoped  they  will  produce  young 
hereafter;  and  that  the  owner,  taught  by  the  experience 
of  this  year,  will  take  the  necessarv  precaution  of  placing 
them  in  an  apartment  less  exposed  to  noise  and  bustle, 
where  the  solitude  of  the  place  may  bring  them  nearer  to 
the  wild  state,  and  suffer  them  to  complete  their  incubation 
as  during  the  preceding  year. 

Turin, 
September  25,  1S02. 


LX-.  Account  of  a  new  Spring  of  Peiroleiim  discovered 
in  Ituhj ;  in  a  Letter  to  the  Editors  of  the  Annates  de 
Chimie.     By  J.  Poggi  *. 

Paris,  Dec.  22,  1802. 

£>EiNG  detained  in  the  capital  by  the  great  means  it  af- 
fords of  applving  to  the  study  of  nature,  1  think  it  my  duty 
to  communicate  to  you  an  account  of  an  interesting  phce- 
nomenon  with  which  nature  has  enriched  my  country.  It 
consists  in  a  very  abundant  and  permanent  spring  of  petro' 
leum  or  naptha)  which  has  appeared  for  some  months  at 


■   ^rom  the  Annates  dr  Cbimie,  No.  134.. 

Vol.  XVI.  No.  64.  X  Amiano' 
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Amiano,  a  village  in  the  state  of  Parma,  near  Josnovo  and 
Varese,  on  the  confines  of  Liguria.  Being  vexed  that  the' 
government  of  the  country  did  not  take  this  object  into 
considcnuon,  I  have  heard  lately  with  satisfaction  that  the 
government  of  Liguria  has  converted  it  to  a  useful  purpose. 
Alter  being  analysed  bv  an  able  chemist,  it  has  been  applied 
with  great  advantage  to  the  purpose  of  lighting  the  ciiy  of 
Genoa. 

ft  was  C.  Mojon,  professor  of  chemistry  in  the  university 
of  Genoa,  who  made  the  most  conclusive  experiments  on 
this  combustible  substance.  He  read  a  report  on  this  sub- 
ject before  the  National  Institute  of  Liguria  on  the  4th  of 
July  1802;  and  it  is  an  extract  from  this  report,  procured 
from  the  author  himself,  that  I  now  have  the  honour  of 
presenting  to  vou. 

Professor  Mojon,  having  been  on  the  spot,  was  enabled 
to  see  that  the  richness  of  the  spring  of  petroleum  at  Ami- 
ano is  so  great,  that,  though  people  have  continually  drawn 
from  it  since  its  discoverv,  it  still  keeps  at  the  same  level, 
lie  has  found  in  it  the  following  characters  : 

I'his  petroleum  is  exceedingly  limpid,  of  a  vinous  ytUow 
colour,  or  rather  like  that  of  the  topase  of  Saxony.  It3 
smell  is  strong,  penetrating,  and  less  cmpyreumatic  than 
that  of  the  common  and  brownish  petroleum.  Its  specific 
gravity  is  to  that  of  water  iis  83  to  100,  and  to  that  of  olive 
oil  as  91  to  100. 

If  a  few  drops  of  it  be  poured  on  writing  paper  and  ex- 
posed to  heat,  it  is  entirely  volatilised,  and  leaves  no  stain. 
If  distilled  in  a  glass  retort,  in  a  moderate  heat,  it  passes  en- 
tirely into  the  receiver,  and  leaves  no  residuum.   ■       . 

If  it  be  mixed  with  conceiitrated  sulphuric  acid,  it  burns, 
becomes  thick  and  dark-coloured.  It  readily  dissolves  am- 
ber, sulphur,  and  resins;  and  when  mixed  with  gum  copal 
forms  a  varnish,  which,  when  spread  over  a  piece  of  board, 
and  exposed  for  some  days  to  the  sun,  dries,  and  loses  its 
odour.  When  poured  on  alcohol,  it  flo;its  at  the  surface 
\\  ithout  dissolving,  even  when  heated  and  strongly  stirred. 
It  floats  also  over  fixed  and  volatile  oils,  with  which  it  -com- 
bines bv  agitation.  Its  combustibility  is  so  great,  that  it 
inflames  when  brought  near  to  a  burning  body  :  it  seems 
even  to  attract  the  flame  in  consequence  of  its  irreat  volati- 
litv.  Its  own  flame  is  white  and  lively,  like  that  of  oil  of 
turpentine,  but  it  emits  much  more  smoke. 

Having  thus  determined  the  eharacters  of  petroleum,  pr»)- 
fessor  Mojon,  mindiul  ot  his  eoinmissiou,  exanuned  whe- 
thi  r  it  might  not  be  employed  for  lighting  the  city  of  Ge- 
noa. 
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noa.  He  made  experiments  to  ascertain  the  intensity  and 
djegree  of  the  U^ht  which  this  Hquid  produces  in  comparison 
of  ohve  oil ;  and  was  able  to  make  an  exact  calculation  how 
fur  it  would  be  advantageous  to  employ  it. 

He  put  an  ounce  of  petroleum  nito  a  glass  lamp ;  added 
a  flat  wick  of  four  lines  in  breadth,  placing  it  in  such  a  man- 
ner that  the  bottom  of  the  flame  should  be  about  an  inch 
above  the  fluid.  Ke  then  put  an  ounce  of  olive  oil  into  an- 
other hunp  of  the  same  kind,  and  kindled  both  lamps  at  the 
same  time.  They  gave  a  flame  equally  strong,  and  a  light 
of  the  same  intensity;  but  with  this  difference,  that  the 
former  alone  produced  a  little  smoke,  and  burnt  an  hour  and 
a  half,  while  the  lamp  containing  the  olive  oil  burnt  an 
hour  and  thirty-five  minutes.  Both  of  them  were  then  dry, 
without  leaving  anv  residuum. 

In  order  to  try  whether  the  smoke  might  not  be  destroyed 
or  diminished,  he  burnt  the  petroleum  in  a  lamp  with  a 
current  of  air  furnished  with  a  glass  cylinder.     He  indeed 
found  that  the  liquid,  while  it  burned  completely  with  a  white  - 
and  very  bright  flame,  emitted  no  longer  any  smoke  or  bad 
smell.     The  combustion  was  so  rapid  that  the  flame  was  > 
agitated  by  it.     Having  then  introduced  into  the  same  lamp 
a  mixture  of  equal  j)arts  of  petroleum  and  olive  oil,  he  ob-  , 
tained  a  slower  combustion,  with  a  more  tranquil  and  uni- 
form flame.    He  obtained  the  same  result  by   the  union  of 
these  two  substances  in  a  reverberating  lamp  with  a  wick 
of  about  an  inch  in  breadth. 

From  these  experiments  he  concluded  that  this  petroleum 
might  be  advantageously  employed  for  lighting  the  streets, 
observino-  the  followins;  precautions  : 

1st,  That  the  flame  should  be  about  an  inch  above  the 
oil. 

2d,  That  the.  lamp  should  be  covered  and  closed  in  such 
a  manner  as  to  prevent  the  flame  from  being  communicated 
to  the  petroleum. 

3d,  To  use  a  flat  wick,  to  prevent  smoke  and  render  the 
combustion  complete. 

It  was  ill  consequence  of  this  report  of  professor  Mojon 
that  the  Ligurian  government  ordered  petroleum  to  be  em- 
ployed for  lighting  the  streets  of  Genoa.  It  is  used  at  pre- 
sent without  any  mixture  :  the  reverberators  are  constructed 
with  the  improvements  above  indicated  ;  but  care  has  been 
taken  to  add  a  kind  of  conical  tube  or  chimney  of  tin  plate, 
to  convey  off"  the  smoke  which  may  be  disengaged.  By 
these  means  the  same  quantity  of  light  is  obtained  as  with 

X  2  olive 
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olive  oil,  and  at  a  fourth  of  the  expense,  as  the  petroleil^ 
costs  only  two  Genoese  sous  per  pound,  (which  is  less  thait- 
a  penny  English.) 


LXI.  Rtport  on  the  t)iscoveiy  of  a  Deposit  of  hituminoiii 
fFood.  Rend  in  the  Ligitrian  Tiistifute  July  1802  ly 
C.  MojONj  puLLic  PrOfi\'!Sor  of  Clwmislry  *. 

jfxT  the  period  when  nature  operled  in  the  state  of  Parma^ 
on  the  north  side  of  the  Appenines,  an  extraordinary  spring 
of  petroleum  f,  it  presented  on  the  opposite  side,  in  Ligu- 
ria,  at  the  distance  of  about  fifteen  leagues,  a  considerable 
depot  of  bituminous  wood.  The  discovery  of  this  fossil 
is  even  a  little  more  recent,  and  is  equally  interesting  to  the 
naturalist  and  to  the  state.  For  a  knowledge  of  it  we  are 
indebted  to  the  useful  labours  of  professor  Mojon,  as  will 
be  seen  by  the  following  extract  from  the  report  which  he 
made  to  the  National  Institute  of  Liguria  : 

*'  Castel  Nuovo  is  a  country'  of  Lunigiana  on  the  confine3 
of  the  Italian  republici  It  is  in  the  plain  of  that  countr)^^ 
half  a  leagiie  from  the  mouth  of  the  Macira,  that  the  mine 
of  the  substance  in  question  has  been  discovered.  It  is  si- 
tuated in  a  soil  formed  of  argillaceous  and  calcareous  strata, 
inure  or  less  thick,  and  inclined  in  different  directions 
throughout  their  ^vhole  extent.  The  nature  of  the  fossil, 
as  well  as  the  constitution  of  the  soil,  evidently  shows  that 
these  strata  were  formed  only  by  great  Hoods,  which  carried 
with  them  and  buried  whole  forests  X'  The  extent  of  this 
deposit,  however,  cannot  be  determined,  because  the  pits 
proposed  to  be  sunk  at  different  distances  for  that  purpose 
ha\e  not  yet  been  constructed.  Hitherto  one  only  has  been 
made,  about  40  feet  in  depth,  the  bottom  of  which  is  inun- 
dated by  a  spring  that  issues  from  an  excavation  attempted 
in  a  lateral  direction ;  and  it  is  to  be  observed,  that  in  this 
pit  no  disengagement  has  been  remarked  of  carbonic  acid 
gas,  nor  of  those  gases  generally  de\  eloped  from  such  ex- 
cavations* 

*  From  the  Annales  de  Chimif^  No.  135. 

•f  See  tlic  preceding  article. 

\  Is  tlicrc  not  reason  to  believe  tliat  the  litcui  sacer  of  the  antient  Luna- 
mu.t  turm  part  of  this  deposit  >  1  he  ruins  of  the  town,  in  digging 
among  which  monuments  worthy  the  atttniion  of  tlic  antiquarv  have 
lately  been  discovered,  are  found  very  near,  .md  at  the  distance  of  the 
third. of  a  leajjuc  from  the  mouth  of  tht  Magra. 

«  This 
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"  This  bituminous  wood,  whicli  in  some  places  appears 
almost  uncovcn'cci.  at  the  surlace  of  the  oround  still  retains 
"its  primitive  figure.  In  the  course  of  the  search  which  has 
been  made  by  digging,  trunks  of  different  thickness  up  to 
"two  feet  diameter  have  been  dug  up  ;  and  among  these  there 
are  some  compressed,  which  exhibit  in  their  transverse  sec- 
tion an  elliptical  form. 

**  "The  colour  of  this  fossil  is  sometimes  a  perfect  black, 
sometimes  a  grayish  black,  and  sometimes  a  wood  brown. 
The  blackest  is  sometimes  pretty  shining,  and  has  even  the 
splendour  of  glass;  the  grayish  black,  and  brown,  are  dull, 
hut  shine  very  much  on  being  polished. 

"  Its  texture  is  entirely  that  of  wood,  as  it  has  not  been 
altered  by  the  bitumen  with  which  it  is  impregnated ;  so 
that  in  some  pieces  the  tree  to  which  they  belonged  may 
be  determined  :  and  in  particular  those  which  have  the 
transverse  fracture  conchoid  and  shining,  and  which  are 
perfectly  black,  exhibit  all  the  characters  of  llr  :  others  have 
a  texture  similar  to  that  of  oak. 

'^  It  is  not  so  brittle  as  coal,  and,  when  sawn  in  a  direc- 
tion perpendicular  to  the  axis  of  the  trunks,  exhibits  a  solid, 
compact,  and  very  smooth  surface.  The  concentric  strata 
of  the  fibres  of  which  the  trunk  is  c»)mposed  may  be  easily 
separated  by  introducing  the  point  of  any  instrument  what-, 
■ever. 

"  It  readily  kindles,  and  without  the  aid  of  any  other 
combustible:  it  gives  in  burning  a  lively  and  brilliant  flame. 
The  heat  it  produces  is  more  intense  and  durable  than  that 
•of  any  other  vegetable  coal ;  and,  when  once  kindled,  never 
becomes  extinct  till  entirely  consumed,  leaving  verv  little 
ashes.  The  combustion  may  be  interrupted  and  renewed 
at  pleasure. 

"  Lighter  than  coal,  its  specific  gravity  is  to  that  of  di- 
stilled water  as  1-235  to  1000  :  the  fragments  which  exhibit 
the  characters  of  oak  are  still  lighter. 

^'  Sulphuret  of  iron  is  sometime?  found  in  this  fossil 
disseminated  in  lumps  and  small  grains,  which  when  long 
exposed  to  the  air  are  decomposed,  and  cause  the  fragments 
to  which  they  belong  to  fall  in  pieces, 

'^  It  has  besides  the  properties  common  to  coal :  but  if 
naturalists  have  long  entertained  doubts  respecting  the  ori^ 
gin  of  coals,  in  consequence  of  the  variety  of  their  texture, 
the  irregularity  of  their  form,  their  fragility,  their  strata 
analogous  to  those  of  schistous  stones,  &c.,  the  fossil  of 
Caste!  Nuovo  presents  no  difficulty  to  their  researches.  The 
Vinifor^iity  of  the  tissucj  the  consta,nt  direction  of  its  fibres; 
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the  bark  of  the  different  trunks;  its  knots ;  fracture ;  the 
colour  of  some  kinds ;  the  faciUty  with  which  it  inflames ; 
the  alkali  contained  in  its  ashes  ; — all  these  characters,  very 
distinct,  render  it  perfectly  similar  to  charred  wood. 

'*  It  must  also  be  added,  that  it  possesses  this  singular  pro- 
perty, that  it  is  susceptible  of  beinir  worked  in  the  lath  with 
the  greatest  facility,  and  of  acquiring  a  polish  and  splendour 
which  render  it  superior  to  ebony. 

"  In  the  last  place,  it  is  a  conductor  of  the  electric  fluid, 
and  transmits  it  with  facility." 

After  this  short  account  of  the  situation  and  nature  of 
this  fossil,  1  shall  describe  some  of  the  experiments  which 
the  author  made,  in  order  to  determine  what  advantages 
may  be  derived  from  the  employment  of  this  substance. 

Hq:  burnt  12  pounds  of  this  bituminous  wood  in  a  fur- 
nace, adapting  to  it  a  thermometer  at  the  distance  of  eight 
inches,  the  temperature  at  the  time  being  10  degrees  of 
Reaumur.  .  Sixteen  minutes  after,  the  whole  wood  was 
completely  kindled,  and  gave  a  clear  brilliant  flame,  with 
less  smoke  than  coal  and  a  slight  odour  of  bitumen,  which 
not  being  sulphureous  did  not  incommode  those  persons 
even  who  were  nearest  to  it.  The  thermometer  had  risen  to 
42  degrees.  Twenty-four  pounds  of  water,  which  were  in 
a  copper  vessel  on  the  furnace,  then  began  to  boil.  The 
thermometer  stood  at  the  same  degree  for  12  minutes,  and 
the  water  continued  to  boil  for  20.  When  the  ebullition 
had  ceased  the  thermometer  fell  to  26  degrees,  and  the 
water  was  reduced  to  three  pounds.  The  fossil  was  entirely 
consumed  in  the  course  of  an  hour  and  a  quarter,  and  left 
223  grains  of  yellowish  impalpable  ashes  in  the  form  of 
flakes. 

lie  then  repeated  the  experiment  under  the  same  circum- 
stances, and  with  oak  charcoal.  The  latter  kindled  in  twelve 
minutes,  and  in  four  more  the  24  pounds  of  water  contained 
in  the  copper  boiler  entered  into  ebullition,  'i'he  thermo- 
meter rose  to  38  degrees,  at  which  it  maintained  itself  for 
18  minutes,  and  u'hen  the  ebuiHtion  ceased  the  thermome- 
ter fell  to  25  degrees.  Almost  the  whole  of  the  water  was 
evaporated,  and  the  coal,  being  consumed  in  the  course  of 
an  hour  and  a  half,  left  only  154  grains  of  ashes, 

iiy  this  experiment,  calcidating  the  sum  total  of  the  heat 
respectively  extricated  during  th^  combustion  of  the  two 
substances,  the  autb.or  was  able  to  remark,  that  the  bitu- 
minous wood  produced  SI 6  degrees  of  heal  during  iui  hour 
and  a  (piarter;  whiic  oak  ch.avcoal,  in  an  hour  and  u  half, 
produced  only  784, 
\  lie 
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He  also  tried  whcihcr  this  fossil  could  be  used  with  ad- 
vantage iu  forocs  for  forging  iron.  He  kept  at  a  red  heat 
lor  some  time  tiie  extrenuties  of  an  iron  rod,  one  m  bitu- 
minous wood  and  the  other  in  oak  charcoal,  employing 
equal  parts.  When  the  iron  rod  was  taken  out,  he  found 
ils  extremities  equally  ductile,  malleable,  and  tenacious. 
There  is  every  reason  to  think  that  this  new  combustible 
inay  ev^en  be  employed  m  the  reduction  of  iron  ore ;  but  this 
the  author  has  not  been  able  to  ascertain,  for  want  of  mate- 
rials. 

-  Professor  Mojon  terminates  his  report  with  the  following 
analysis : 

This  fossil  wood  gives  almost  the  same  products  as  coals,  if 
we  except  the  ashes,  from  vvhich  a  little  potash  is  extracted. 

By  distillation  he  obtained  phlegm,  yellowish  bituminous 
oil,  a  quantity  of  carbonic  acid  gas,  carbonated  hydrogen  gas, 
and  an  empyreumatic  oil  thicker  than  the  former. 

In  alcohol  a  portion  of  this  wood,  at  the  end  of  some  time, 
gave  a  b'ackish  resinous  substance. 

By  ebullition  in  distilled  water  itsufiers  to  be  precipitated 
calcareous  earth  and  argil. 

By  pouring  nitric  acid  over  this  fossil,  it  is  decomposed, 
disengaging  nitrous  gas. 

In  the  last  place,  the  22j  grains  of  ashes,  obtained  bv  the 
above  combustion  of  12  pounds  of  this  fossil,  gave  by  hxivi- 
ation  and  filtration  It  grain  of  potash,  oxide  of  ii'on,  alu- 
mine,  lime,  and  magnesia. 


LXH,  Memoir  on  ol'riform  cutaneous  Perspiration.  By 
C,  Trousset,  M.  D.  Professor  of  Natural  Plidosophij 
and  Chemistry  in  the  Central  School  of  the  Department 
of  Iserej  &^c.  * 

JThysiciaxs  at  all  times  have  endeavoured  to  ascertain  the 
infliience  which  the  air  has  on  the  human  body  ;  but  how 
can  we  conceive  that  the  antients,  who  were  not  acquainted 
with  the  gravity  of  that  fluid,  should  have  been  able  to  de- 
termine Its  action  ?  If  we  therefore  except  Hippocrates, 
who  formally  asserts  in  his  works  that  air  is  digested  m  the 
lungs  as  the  aliments  arc  in  the  stomach,  his  contemporaries 
and  successors  have  left  us  on  this  subject  incoherent  ideas, 
often  ridiculous,  and  always  erroneous,  the  fruits  of  an  ima- 
gination not  guided  by  any  certain  experience, 

*  Fioin  Annates  (feCbimie,  No.  133. 
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If  I  intended  to  consider  the  influence  of  the  air  under 
every  point  of  view,  I  should  begin  with  respiration  ;  a  func- 
tion of  so  much  importance,  that  without  it  hfe  could  not 
exist,  while  it  alone  can  for  some  time  maintain  and  pror 
serve  it. 

But  the  modern  chemistp,  after  an  exact  analysis  of  atnio- 
spheric  air,  have  given  a  theory  of  rcspu'aiion  so  ingenious, 
so  complete,  and  so  well  founded  on  correct  experiments, 
that  all  the  attempts  hitherto  n)ade  to  overturn  it  have  only 
tended  to  establish  it  more  and  more. 

I  could  therefore  only  repeat  here  what  has  been  said  be-, 
fore  me  by  Lavoisier,  Seguin,  Crawford,  Fourcroy,  Chap- 
tal,  &c.;  and  this  matter  has  been  so  well  elucida,ted  by  the 
labours  of  these  celebrated  chemists,  that  it  is  in  some  mea- 
sure exhausted  ;  and  their  theory  in  this  respect  has  been  so, 
widcIydiHuscd,  that  it  is  now  adopted  by  all  men  of  science. 
I  shall  therefore  abstain  from  repeating  what  wovild  be  here 
tiresome  and  superfluous. 

But  if  what  takes  place  in  the  lungs  is  exactly  known, 
the  same  light  has  not  vet  been  thrown  on  the  functions  ol;" 
the  skill,  IndepeudeiUly  of  cutaneous  perspiration,  observed 
w  ith  so  much  care  and  correctness  by  Sanctorius  and  several 
others,  does  there  escape  through  the  skin  one  or  more  aeri-. 
form  fluids  ?  and,  in  this  case,  of  what  nature  are  they  > 
Such  are  the  two  questions  which  I  purpose  to  examine  in 
this  memoir. 

The  antients  had  no  idea  of  this  aeriform  cutaneous  per- 
spiration, and  they  make  no  mention  of  it  in  their  works. 

Count  de  Milly  flrst  announced,  in  1777,  the  discovery 
of  an  elastic  fluid  *  which  escapes  through  the  skin.  He 
asserts  that  a  person  in  a  w  arm  bath  may  collect  half  a  pint 
of  it  in  the  course  of  three  hours ;  and  it  results  from  his 
analysis,  which  indeed  is  very  imperfect  and  incorrect,  that 
it  is  lixed  air  (carbonic  acid  gas). 

Dr.  Ingcnhousz  announced  some  time  after  that  an  av'ri- 
form  fluid  escapes  through  the  skin  ;  but  he  believed  it  to  be 
phlugisticated  air  (azotic  jras.) 

l)r,  Rriestlevand  M.  Fontana  repeated  the  experiments  of 
the  two  |)receding  philosophers,  and  observed  no  aeriforn\ 
emanation  through  the  skin. 

M.Jurine,  a  surgeon  at  Geneva,  being  desirous  to  be- 
come a  candidate  for  the  prize  proposed  bv  the  Royal  So- 
ciety of  Medicine  t,  repe;ited  the  experiments  of  Milly  and^ 

''■  Mem.  del'Acad.  Royalc  cles  Scicnc.s  de  Berlin,  ann.  1777,  p-  32- 
t  See  Histoire  et  Memoixes  dc  la  Socktc  dc  Mcdecine,  torn.  x.  p.  54 
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Ingenhousz,  both  on  himself  and  on  several  individuals  of 
different  ages,  employing  diifercnt  kinds  ot"  water,  the  teni^ 
peraturc  ot  which  he  varied,  and  asserts  that  he  never  ob- 
served the  least  aeritbrni  emanation,  Presuming  that  the 
water,  according  to  its  gravity,  might  impede  the  escape  of 
the  air,  or  that  it  might  crisp  the  exhaling  vessels  of  the 
slfin,  he  continued  his  researches,  varying  the  processes 
employed  by  Dr.  Priesthy  and  M.  Fontana;  and  he  thinks 
he  has  proved  by  experiments,  the  inexactness  of  which 
might  be  easily  shown,  that  a  sniall  quantity  of  fixed  air 
(carbonic  .icidgas)  is  continually  escaping  through  the  skin. 

Fourcroy  on  this  subject  expresses  himself  as  follows  : 
*'  It  is  not  true  that  elastic  fluids,  and  particularly  carbonic 
acid  gas,  escape  through  the  skin,  as  some  of  the  moderns 
have  asserted  *. 

Such,  a  few  years  ago,  was  the  state  of  the  questi"5n 
which  forms  the  subject  of  this  article.  Incorrect  experi- 
inpnts,  the  contradictory  results  of  which  were  contested 
?;ither  in  the  whole  or  in  part,  hit  philosophers  in  uncer- 
tainty, and  seemed  to  call  for  new  researches,  in  order  to 
fix  the  opinion  of  philosophers  on  this  point. 

I  often  reflected  on  it,  and  had  formed  a  design  of  em- 
ploying mvself  with  it,  w!>en  in  the  spring  of  the  year  8, 
being  m  ar  one  of  n^y  patients  \<ho  was  in  the  bath,  I  per- 
cetved  that  he  was  entirely  covered  with  small  bubbles  of 
atr.  The  hairs  on  his  bodv  were  surrounded  b}'  bubbles 
decreasing  from  the  base  to  the  summit,  so  that  a  great 
number  of  them  exhibited  the  appearance  of  pyramids  more 
or  less  elevated.  I  made  all  these  bubbles  disappear;  but  in 
the  course  of  hajf  an  hour  they  were  succeeded  by  an  equal 
number.  In  conse(|uence  of  observing  this  phenomenon, 
I  caused  my  patient  tp  continue  his  baihing;  and  having 
polkcted  several  bell-fulls  of  this  gas,  I  examined  it  care- 
fully several  time;;,  and  found  that  it  was  azotic  gas,  per- 
fectly pure,  without  any  mixture  of  carbonic  acid. 

I  was  then  desirous  to  know  whether  this  phenomenon 
was  general,  or  whether  it  depended  on  the  pathological 
state  of  the  subject.  I  made  experiments  on  myself^  and 
on  several  other  individuals,  but  never  observed  any  thing 
cf  the  kind. 

In  the  beginning  of  the  year  9  I  comnumicated  my  ex- 
periments, and  the  result  of  them,  to  C.  Fourcroy,  who  re- 
ijucsted  that  I  would  continue  them.     Encouraged  by  the 

•  8ystcme  des  Counoiisances  Chiniiques,  torn.  ix.  p.  203. 
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approbation  of  so  celebrated  a  professor,  I  resolved  to  do  so. 
It  was  not  sufficieiil  that  1  was  certain  of  the  exactntss  of 
mv  experiments  ;  it  was  necessary  also  that  I  should  con- 
vmce  philosophers  of  it. 

Having  collected  with  great  care,  in  the  spring  of  the 
year  9,  a  certain  quantity  of  this  gas,  I  tilled  with  it  a  small, 
bell  10  lines  in  diameter  and  8  inches  in  height.  A  taper 
was  immediately  extinguished  in  it  eleven  times  in  succes- 
sion. 

It  traversed  lime-water  without  rendering  it  turbid,  and 
without  decreasing  in  volume. 

It  experienced  no  change  from  ammoniacal  gas. 

It  produced  no  alteration  in  blue  vegetable  colours. 

Phosphorus  which  remained  immersed  in  it  for  more  thaii 
a.  month  had  not  decreased  in  volume. 

I  thought  these  experiments  more  than  sufficient  to  con- 
vince me  that  the  subject  in  question  was  azotic  gas. 

I  again  transmilted  the  result  to  C.  Fourcroy  in  the  month 
of  Fructidor,  year  9  ;  but  it  is  probable  that  the  hurry  oi  bu- 
siness prevented  him  from  returning  me  an  answer. 

Having  reflected  a  good  deal  since  that  period  on  the  im- 
portance of  this  discovery,  I  did  not  cease  to  attend  to  it  j 
but  my  ideas  are  entirely  changed  in  regard  to  the  conse- 
quences which  may  be  deduced  from  it. 

In  letters  written  to  Fourcroy,  and  particularlv  in  the 
last,  I  considered  my  di.scovcrv  as  a  particular  iact  depend- 
ing on  a  pathological  state  ;  but  at  present  I  am  obliged  to 
consider  it  as  a  general  phaenomenon  belonging  to  the  hu- 
man species. 

1st,  Because  it  is  probable  that  the  gas  which  passed  so 
abundantly  through  the  skin  of  count  de  Milly  was  azotic 
gas.  One  will  easily  be  con\  inced  of  it  by  reading  his  me- 
moir with  attention. 

2dly,  Dr.  Ingenhousz,  convinced  from  his  own  experi- 
ments that  an  aeritorm  fluid  escapes  through  the  skin,  be- 
lieved that  it  was  phlogisticatcd  gas   (azotic  tias). 

sdlv.  The  idea  of  Ingenhoasz  is  conlirnicd  bv  mv  experi- 
ments. 

-Ithly,  I  some  time  ago  met  with  another  individual  w  ho 
perspires  abundantly  in  the  bath.  Tiie  bubbles  with  which 
he  is  constantly  covered  do  not  liquefy  in  the  water  ;  they 
are  probably  azotic  gas  :  but  I  confess  th.at  I  never  made 
anv  exact  experiment  on  the  subject. 

3thlv,  The  experiments  made  by  Dr.  Pricstlev,  Fontana, 

and  Jurine,  which  consisted  in  placing  open  flasks  under 

the  armpits,  afford  no  proof  against  what  I  have  already  ad- 

S  vanced  j 
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vanced  ;  for  it  is  evident  that,  these  flasks  being  fiUed  with 
atmospheric  air,  the  latter  could  not  be  displaced  by  the  azotic 
gas,  the  spccilic  gravitv  ot"  wiiich  is  kss ;  while  the  case  ought 
to  have  been  diftlrcnt  with  carbonic  acid  gas,  it'  any  be  con- 
stantly disengaged  from  the  skin,  as  Jurme  inters  from  liis 
experiments. 

Those  which  Jurine  made,  by  placing  his  arm  in  a  cover 
of  glass,  are  not  more  conclusive ;  because,  having  been 
made  with  a  view  to  prove  that  carbonic  acid  gas  escaped, 
he  did  not  employ  the  means  proper  for  indicatmg  the  pre- 
sence and  quantity  of  azotic  gas,  of  which  he  did  not  su- 
spect the  slightest  disengagement.  But  why  has  not  this, 
phar^nomenon,  which  I  believe  to  be  general,  been  observed 
by  Dr.  Pricstlev,  Fontana,  Jurine,  &cc.  ?  and  why  is  it  not 
remarked  in  all  individuals  placed  under  the  same  circum- 
stances ?  It  is  probable,  as  I  have  said  at  the  commence- 
ment of  this  memoir,  according  to  M.  Jurine,  that  the 
water  acting  by  its  gravity  on  the  exhaling  vessels  of  the 
skin,  which  in  different  individuals  are  endowed  with  a  dif- 
ferent energv,  opposes  in  the  greater  number  the  escape  of 
any  o-aseous  substance. 

I  shall  here  terminate  this  memoir,  to  which  I  might  have 
given  more  extent  had  I  been  inclined  to  treat  of  all  the  ques- 
tions which  naturally  arise  from  the  discovery  of  this  phse- 
jiomenon ;  but  as  I  had  no  other  object  in  view  than  to  call 
the  attention  of  philosophers  to  this  subject,  and  being  satis- 
fied with  having  laid  the  first  stone  of  the  edilice,  I  leave 
to  abler  architects  the  glory  of  tinishing  the  building. 


LXIII.  Extract  from  the  third  Volume  of  the  Analyses  of 
M.  Klaprolh. 

X  HIS  celebrated  chemist,  so  well  known  for  the  precision 
of  his  analyses,  and  by  the  valuable  discoveries  with  which 
he  has  enriched  the  province  of  chemistry,  has  published  a 
third  volume  of  his  Chemical  Researches,  dedicated  to  Vau- 
quelin.  Among  tlie  number  of  ingenious  analyses  it  con- 
tains, there  are  some  particularly,  interesting  to  2:eolo2;ues  : 
such  as  those  of  cryolite,  sonorous  porphyry,  and  basaltes  ; 
in  which  we  are  suprised  to  see  soda  form,  and  even  incon- 
siderable quantity,  one  of  the  constituent  principles  of  rocks 
and  compact  stones.  That  of  the  ombre  earth  of  Cyprus  is, 
we  may  say,  the  fu'st  with  which  we  are  acquainted,  and  the 
most  correct.    The  restj  some  extracts  from  v,  Inch  we  shall 

here 
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here  present,  eonfirm  or  rectify  those  before  made  by  the 
most  cclcbralecl  chemists. 

AnaJysis  of  sonorous  Porf^hyrij. 

.Sonorous  porphyry  unites  in  it  all  the  niineralogical  cha- 
racters of  the  other  porphyries.  Its  subslaiice,  equally 
Jjard,  is  composed  of  silex  and  alumine,  interspersed  with 
some  small  leaves  of  feld-spath,  and  small  grains,  not  very 
numerous,  of  amphibolite.  But  it  diff(M-s  from  it  by  its  foli-. 
aceous  fracture.  Besides,  when  broken,  it  has  a  sound 
almost  metallic.  The  name  of  s<morous  porphvrv  ap^K-ar*, 
then,  to  be  perfcctlv  suited  to  it. 

It  is  found  in  the  mountains  of  Bohemia,  in  those  of" 
Upper  lAisatia,  and  in  the  country  of  Fulda.  It  never  forms 
these  continued  chains,  but  only  insulated  mountains,  and 
commonly  situated  in  the  neighbourhood  of  those  of  ba- 
saltes-  It  forms  mountains  of  the  hardest  kind,  and  which 
present  the  greatest  resistance  to  degradation.  It  efHaresces 
only  at  the  surface;  and  the  argillaceous  crust  which  covers 
it  renders  these  stones  very  slippery,  and  of  dilficult  ascent. 

The  colour  of  the  sonovous  porphyry  is  gray,  sometimes 
inclining  a  little  to  green.  It  is  always  compact,  rough,  split 
in  its  fracture.  It  breaks  into  thick  leaves,  very  thin  frag- 
ments of  which  have  pellucid  edges.  Its  substance,  the 
grain  of  which  is  fine,  is  very  hard  and  smooth.  When  re- 
duced to  powder  it  is  pf  a  gray  colour.  Its  spccilic  gravity 
is  2v57j. 

Sonorous  porphyry  reduced  into  small  frairmcnts,  and 
free4  as  much  as  possible  from  the  leaves  of  fcld-spar  and 
grains  of  amphibolite  disseminated  throughout  its  mass,  lost 
3  per  cent,  of  its  weight  by  calcination.  Its  grav  colour  be- 
came lighter,  but  it  experienced  no  other  alteration. 

When  exposed  to  a  porcelain  furnace  it  fuses  intoaconi- 
pact  glass. 

A  hundred  grains  of  sonorous  porphvn'  reduced  to  powder, 
and  treated  in  succession  with  potash,  muriatic  acid,  baA  Ics, 
and  succinates  of  ammojpia,  gave 

Silex        -.---- 

Aluminc       -       -      -      -      - 

IJme        -        -        _        _       - 

Oxide  of  iron        _      _      _      - 

Oxide  of  nia,nganese 

Soda       -       -      _      _      -      - 


Water 


The 
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The  naturalis't  will  be  able  to  appreciate  the  discovery  of 
soda  as  a  eonrititueat  principle  of  rocks.  It  is  seen  that  it  is 
no  longer  necessary  to  recur  to  the  decomposition  of  fossile 
or  marine  muriates  of  soda,  to  explain  in  all  cases  the  fdrma- 
tion  of  free  soda,  or  of  the  carbonate  of  soda. 

The  sonorous  porphyry  subjected  to  this  analysis  was 
taken  from  the  mountain  of  DonnersbergjnearMilleschau,iii 
Bohemia.  This  majestic  cone,  of  2500  feet  height  above  the 
level  of  the  sea,  and  from  which  is  discovered,  to  the  east,  the 
magnificent  plain  of  Prague,  crowned  by  the  high  mountains 
of  Bohemia  and  Silesia,  and  in  the  west  the  Fichtelberg, 
which  overlooks  Franconia,  is  entirely  composed  of  the  same 
rock  of  porphyry.  If  it  be  now  considered  that  soda  con- 
stitutes aln».ost  the  twelfth  part  of  that  enormous  mass,  it 
will  not  appear  exaggeratioii  to  advance,  that  the  Donncrs- 
berg  alone  could  supply  ali  Europe  with  it  for  several  centu- 
ries, if  the  least  expensive  means  of  extracting  it  could  be 
liiscovercd. 

Atwhjsh  of  the  prismtitk  Basaltes  of  Haserd'erg. 

Dr.  Kennedy  has  already  published  that  he  found  soda  in 
his  analyses  of  the  lava  of  Etna,  and  in  basaltes:  Klaproth 
hasmade  a  new  analysis  which  confirms  this  discovery. 

Basaltes  exposed  to  th<?  heat  of  a  porcelain  furnace,  in  a 
clay  crucible,  was  converted  into  blackish  brown  glass,  pel- 
lucid at  the  edges.  In  a  crucible  lined  with  charcoal,  it  was 
converted  into  a  gray  porous  mass,  abundantly  interspersed 
with  small  grains  of  iron.  The  fuliovvlng  is  tlie  result  of  his 
analysis  : 

Silex           _          _  -         _  44'50 

Alumine            -  -          -  16-75 

©xide  of  iron  -             *•  20-00 

Lime          -          *  -         -  9-50 

Magnesia          _  _           _  2'25 

Oxide  of  manganese  -  0*12 

Soda          -           _  -         _  2-60 

Water             .  .              -  2.00 


97-72 


That  of  the  basaltes  of  the  island  of  Staffa,  given  by  Dr. 
Kennedy,  approaches  near  to  the  preceding.  The  propor- 
tions are  as.  follow : 


Silex 


334  Extract  from  the  third  Volume  of 

Sikx            -           -           -  -  48 

Alumine          -         -         -  -  16 

Oxide  of  iron          -          -  -  \Q 

Lime           -           -           -  -  9 

Soda         -----  4 

Muriatic  acid         -          -  -  1 

Water  and  volatile  parts  -  5 

99 

Dr.  Kenned V  makes  no  mention  of  magnesia,  but  he  in- 
dicates muriatic  acid  as  one  of  the  principles  of  hasaltes. 
M.  Klaproth  analysed  it  again,  in  order  to  trv  to  discover 
it.  He  decomposed  hasaltes  by  nitric  acid,  and  poured  into 
the  solution  a  solution  of  nitrate  of  silver.  He  observed  a 
slight  cloud,  and  collected  a  deposit  which  \veio;hed  3-lOths 
of  a  grain.  On  this  muriate  of  silver  he  found  nitric  acid, 
which  reduced  it  to  l-20th  of  a  grain  ;  a  quantity  so  small,- 
that  it  does  not  announce  the  hundredth  part  of  a  grain  of 
muriatic  acid  in  the  hasaltes  of  Hasenbera;. 

Analysis  of  the.  Gold  Ore  of  Transylvania. 

Tt  was  by  the  analysis  of  these  gold  ores,  so  rich,  that 
M.  Klaproth  discovered  tellurium  ;  and  as  this  new  metal 
constitutes  the  greater  part  of  them,  they  have  since  been 
called  the  auriferous  ores  of  Tellurium.  Under  this  name 
M.  Klaproth  comprehends, 

1st,  That  of  paradoxal  gold,  or  the  problematic  metal 
taken  from  Mariahilf,  near  Zalathna,  in  the  mountains  of 
Faczebaver  in  Tnuisvhania. 

A  thousand  parts  of  this  ore  of  tellurium  arc  composed  of 
Tellurium  -  -       9^5.50 

Iron  -  -  -  72-00 

Gold  _  _  _  O-50 


1000 


2d,  The  ore  of  graphic  gold  of  Offenbanya,  which  is  very 
^ich.      Jt  contains 

Tellurium  ••  -  -  CO 

Gold  -  -  -         30 

Silver  -  -  -  10 

100 

3d,  That 
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sJ,  That  of  Nagyac,  which  is  more  compounded.     It 
contain* 

TeUurium      -----  44*75 

(iokl      ------   26*75 

Lead     ------   ic)-.30 

Silver     -     -      -      -      -      -     S'oO 

Sulphur      -     -      -    .  -      -     0-50 

100 

4ih,  Thefollaccous  ore  of  Na<ryac.     It  contains 

Lead       -       -       -    .  -       -  54*0 
Tellurium     -      -      -      -     -  3 '2* 2 

Gold        -         -         -  -        -  -        Q-Q 

Silver      -----      -     o*5 

Copper     ------     1*3 

Sulphur     -----     3-0 

100 


An  Account  of  some  new  Properties  of  TeUnriuvi. 

Mercury  seems  only  to  be  weakly  attracted  by  this  metal. 
One  part  of  tellurium  pulverised  and  heated  in  a  small 
retort  with  six  parts  of  mercury,  seemed  to  be  united  into 
an  amalgam  v/ith  a  cr\'siallized  surface.  But  M.  Klaproih 
found  that  the  mercurv  had  scarcely  dissolved  any  of  the 
tellurium,  and  that  the  former  had  only  covered  the  surface 
©f  it  under  the  form  of  small  scales. 

The  solution  of  tellurium  in  muriatic  acid  is  clear._  If 
water  be  added  to  the  saturated  solution,  it  first  produces  a 
precipitate,  which  a  greater  quantity  of  water  afterwards  re- 
dissolves.  But  if  alcohol  be  poured  in  instead  of  water,  and 
if  the  precipitate  be  edulcorated  with  alcohol,  scarcely  any 
tellurium  will  remain  in  the  solution.  Precipitates  obtained 
by  alc(5hol  or  by  water  are  not  pure  oxides  of  tellurium. 
They  always  retain  a  little  muriatic  acid. 

Solutions  of  tellurium  where  the  acid  predominates  a 
little,  are  neither  rendered  turbid  nor  produce  any  precipi- 
tate by  those  of  prussiatc  of  potash.  This  is  a  remarkable 
property  of  this  metal,  which  it  however  participates  with 
gold,  platina  and  antimony.  Tincture  of  gall-nuts  poured 
into  a  solution  of  it  gives  a  flaky  precipitate  of  an  Isabella 
colour.  Phosphorus  immersed  in  a  muriatic  solution  of 
tellurium  becomes  covered  in  the  course  of  time  w  ith  me- 
tellic  leavcji. 

Analysis 
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Ayialysis  of  the  Tungsten  Ore  of  Schlakenwald* 

Schccle  found  in  the  calcareous  scheelin  of  the  ore 
Bitzbcrg  in  Sweden^ 

Oxide  of  tungsten  -  -     65 

Lime         -  -  -  -     31 

Silex  i     ■     -         -  -       4 

loo 


Messrs.  d'ElIyar  found  tungsten  dUo  in  analysing  the 
wolfram  ore  of  Linnwald.  At  the  same  time  they  gave  the 
following  proportions  for  the  white  tungsten  of  Schlaken- 
wald  : 

Yellow  oxide  of  tungsten       -     68 
Lime         -         •=•         *-         -     30 

98 

Klaproth,  in  Wsiiew  analysis  of  the  grayish  White  scheelin 
of  SchlakenwaUl,  pellucid  and  crystallized  in  octaedra,  found 
them  to  be  very  differenl.     Its  specific  gravity  is  6-015. 
A  hundred  parts  of  these  crystals  of  sCheelin  gave ; 
Yellow  oxide  of  tungsten         77*75 
Lime  _         -         ^     17-60 

Silex        -         -         -         -       3-00 

98-33 


He  extracted  from  100  parts  of  the  calcareous  scheelin  of 
St-ngiUy  in  Cornwall  : 

Yellow  oxide  of  tungsten  7-5*25 

Lime       -        -        -  -  18-70 

Silex        -         -         -  -  1-50 

Oxide  of  iron           -  -  \"2^ 

Oxide  of  manganese  -  0*7  5 

97-45 


New  jinal^ns  of  GadoUnitefourtdat  lilerhy  in  Siveatcnt 
Yttria  -  -  _     5«)'75 

Silex  .  -  -  -  21-35 
Black  oxide  of  iron  -  -  17'50 
Alumine         -  -  -       0-50 

Water  -  .  _       o-so 

D!)"''0 
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Aymlysis  of  the  Black  Ore  of  Szeheremb  in  Transylvania. 

Besides  the  red  ore  of  manganese  found  at  Szekerenib, 
which  varies  both  in  regard  to  its  form  and  colour,  and 
serves  as  matrix  to  the  auriferous  ores  of  tellurium  worked 
there,  there  is  one  which  exhibits  the  following  characters  : 

It  has  a  mean  colour  between  the  brov\  u  and  the  black 
of  iron  (ethiops).  It  is  almost  always  c  niipact.  sometimes 
veined  with  red  ore  of  manganese,  or  it  forms  alternate  strata 
with  that  ore. 

It  has  a  semi-metallic  state. 

Its  fracture  is  unequal,  of  a  smiall  grain,  and  foliated  in 
every  direction. 

It  splits  into  fragments  irregularly  angular,  the  edges  of 
which  are  not  very  obtuse. 

It  is  opake. 

When  scratched  the  trace  appears  of  the  dark  yellow  co- 
lour of  brass,  inchning  much  to  green,  and  almost  entirely 
dull.     It  is  of  a  mean  hardness,  and  pretty  smooth  to  the 
touch.     Its  specific  gravity  is  3-950.    This  ore  contams 
Oxidulous  manganese  soluble  in  nitric  acid         82 
Carbonic  acid  -----       5 

Sulphur         -         -  -  -  -         -11 


9S 


Ketv  Analysis  of  Cryolite  by  M.  Klaproth. 

Cryolite  is  one  of  the  most  interesting  of  the  new  disco- 
veries in  mineralogy.  It  was  found  in  Greenland,  and  a 
small  quantitv  of  it  was  some  time  ago  received  at  Copen- 
hagen. Professor  Abilgard,  who  was  of  great  service  toi 
the  mineralogy  of  chemistry,  undertook  the  analysis  of  iti 
He  found  it  to  be  composed  of  fluoric  acid  and  alumine ;  a 
very  unexpected  combination,  no  instance  of  which  had  be- 
fore been  found. 

External  Characters'qf  Cryolite, 

External  form  as  yet  undetermined ;  colour  a  bright 
whitish  gray;  fracture,  when  longitudinal,  brilliant;  vvhen 
parallel  to  the  axis,  less  brilliant.  Both  have  a  vitreous 
splendour:  its  fractures  are  foliated,  and  intersect  each  other 
at  right  angles;  in  the  other  directions  they  are  unequal. 
Cryolite  breaks  into  cubic  fragments :  it  is  semi-trans- 
parent, tender,  and  ^pretty  soft  to  the  touch ;  exceedingly 
fragile ;  and,  according  to  Andrada,  of  the  mean  specu'ic 
gravity  of  2-9693,  or  according  to  Haiiv  2*949. 

Vol.  XVI.  No.  64,  Y        '  Exposed 
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Exposed  to  tlie  blow-pipe  on  coals,  it  first  forms  itself 
into  a  white  opake  round  ball;  but  it  afterwards  loses  its  fu- 
sibility, and  resembles  earth  strongly  calcined.  The  name 
of  crvolite  then  is  not  suited  to  this  fossil  because  it  fuses 
by  the  blow-pipe  like  glass,  but  perhaps  because  it  has  some 
external  resemblance  to  it.  Klaproth  repeated  the  analysis 
of  crvolite  in  the  following  manner,  in  order  to  determine 
with  the  greater  precision  the  proportions  of  the  consti- 
tuent principles  of  this  fossil:  he  heated  to  dryness  in  a 
platina  crucible  100  grains  of  cryolite  in  powder  with  300 
grains  of  sulphuric  acid,  to  effect  a  complete  separation  of 
the  fluoric  acid.  The  mixture  at  first  boiled  up  with  a 
disensi'agcment  of  fluoric  acid  vapours.  The  residuum  being 
dissolved  in  water  was  precipitated  by  evaporation  under 
the  form  of  a  soft  saline  matter,  which  was  easily  redis- 
solved  by  the  addition  of  a  little  water. 

2d.  M.  Klaproth  precipitated  from  the  solution,  bv  means 
of  caustic  ammonia,  the  alumine,  which  \Ahen  washed  and 
dried  weiohcd  46  grains,  and  only  24  when  afterwards  cal- 
cined. This  earth,  when  dissolved  by  heat  with  diluted 
sulphuric  acid,  was  entirely  prccij)itated  by  the  addition  of 
potash  in  regular  crystals  of  alum, 

IVI.  Klaproth  neutralised,  by  means  of  acetous  acid,  the 
solution  from  which  the  ahnnine  had  been  separated  bv 
ammonia :  he  poured  into  it  acctite  of  barytes ;  and  the  li- 
quor being  filtered  and  evaporated,  he  brought  the  residuum 
to  a  red  heat  in  a  platina  crucible.  He  then  caused  it  to 
redissolve,  and  freed  it  by  the  filter  from  a  small  quantity  of 
carbonaceous  matter.  By  evaporation  to  dryness  he  ob- 
tained 62|  grains  of  very  dry  carbonate  of  soda,  which  con- 
tained 30  grains  of  pure  soda.  JSaturatcd  \\  ith  acetous  acid, 
it  wholly  crystallized  into  acetitc  of  soda. 

Deducting  from  the  100  grains  subjected  to  analysis  the 
weight  of  the  quantities  of  alumine  and  soda  found  in  them, 
we  shall  have  that  of  the  fluoric  acid  and  of  the  water  rwf 
crystallization. 

Crvolite  then  is  conqioscd  of  aluminc^  soda,  and  fluorir 
acid  in  the  followinu"  proportions  ; 

Soda  -  -  -  -  -     SG 

Alumine  _  _  ^  _     .ji 

I'lnorir  ai-id  and  \\aler  <jf  crvstallizalion     4S 


KM) 
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The  old  mineralooisls  gave  the  name  of  umber  earth  i<>  a 

brown 
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brown  earthy  powder.  It  is  composed  of  a  brown  carbo- 
naceous earth,  which  may  easily  be  knovv'n,  as  it  is  entirely 
converted  into  ashes  bv  exposure  to  fire.  On  this  account 
Cronstedt  gave  it  the  name  of  nnrmia  vegetalis,  and  Wallerius 
calls  it  hiivius  umbra.  This  substance  l\as  nothing  in  com- 
mon with  the  real  umber  earth  but  the  colour. 

On  the  other  hand,  umber  earth  is  incombustible,  and, 

according  to  its  constituent  principles,  ought  to  be  classed 

among  the  ores  of  iron.     It  may  be  considered  as  a  variety 

of  bog  iron  ore.     The  only  aualvsis  made  of  it  before  that 

of  Klaproth  was  by  M.  Santi,  who  analysed  that  of  Caslcl 

Uel  Piaro.     The  proportions  he  indicates  are  as  follow; 

Oxide  of  iron        -         -         -     53 

Alumine  -  -  -     24 

Silex         -  -  -  -     19 

Magnesia         -  -  -       4 


100 


But  as  M.  Santi  makes  no  mention  of  manganese,  which 
liovvever  is  one  of  the  essential  principles  of  umber  earth, 
this  omission  must  excite  some  doubts  in  regard  to  the  cor- 
rectness of  the  proportions  which  he  indicates.  The  umber 
earth  em]-)loyed  in  the  following  analysis  was  procured 
from  the  island  of  Cyprus  :  it  resembles  externally  that 
known  in  commerce  under  the  name  of  fine  Turkish  umber, 
and  is  equally  good  for  painting ;  it  would  therefore  be  su- 
perfluous to  describe  its  exterior  characters. 

1st.  Kept  at  a  red  heat  for  half  an  hour  in  a  crucible,  it 
lost  14  per  cent,  of  its  weight.  But  it  experienced  no  other 
alteration  except  that  its  colour  had  become  a  darker 
brown. 

i?d.  Exposed  to  a  more  violent  heat,  it  enters  into  fusion. 
AI.  Klaproth  put  a  fragment  weighing  200  grains  into  a 
charcoal  crucible,  which  he  placed  in  a  porcelain  furnace, 
lie  took  out  the  crucible  quite  safe,  and  containing  a  button 
well  fused  under  a  thick  vitreous  scoria  of  a  hyacinth  co- 
lour, and  covered  with  points  at  the  exterior  surface.  This 
metallic  button  was  a  little  tenacious  in  its  fracture  under 
the  hammer,  and  presented  a  granulated  tissue  like  that  of 
steel.  It  weighed  60  grains,  and  the  vitreous  scoria  47. 
The  loss  consequentlv  amounted  to  36i  per  cent. 

A  hundred  grains  of  umber  earth  well  pulverized,  mixed 
\\  ith  200  grains  of  concentrated  sulphuric  acid  evaporated 
to  dryness,  were  brouoht  to  a  red  heat  in  a  crucible  bv 
means  ot  a  very  strono-  fire.  The  red  mass  appeared  of  a 
brick   colour:  it  was   porous,  and  easy  to  be  pulverized. 

V  2  When 
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When  washed  with  \^ater  and  fihcrcd,  the  liquor  becaiTM? 
brown,  and  conta.ned  sulphate  ot  magnesia. 

A  hundred  grains  oi  umber  eanii  reduced  to  fine  powder, 
and  digested  with  boihng  muriatic  acid,  lett  a  residuum 
which  weighed  19  grains.  The  sokinou  when  tihered  wa* 
condensed  by  evaporation,  and  mixed  with  a  concentrated 
solution  of  tai trite  of  potash;  but  the  mixture  remained 
clear.  M.  KlapiOlh  then  endeavuured  to  obtain  a  preeipi- 
talebythe  solution  of  caustic  soda,  but  did  not  succeed  :  he 
even  did  not  observe  anv  cloud,  and  the  saturated  solution 
assumed  a  reddish  browu  colour.  He  poured  into  it  mu- 
riatic acid,  and  the  colour  of  the  solution  was  heightened  : 
he  then  tried,  but  without  success,  to  precipitate  it  by  am- 
monia; for  the  mixture  reappeared  with  the  brownish  red 
colour  before  indicated,  and  without  any  cloud. 

M.  Klaproth's  object  was  to  separate  the  manganese 
from  the  iron  by  means  of  these  reagents ;  but  this  trial 
only  confirmed  a  peculiar  property  of  the  tartareous  acid, 
which  is,  that  by  its  presence  it  renders  iron  soluble  in  alka- 
line solutions. 

A  hundred  grains  of  pulverized  umber  earth  were  mixed 
ys'xXh  a  solution  of  200  grains  of  caustic  soda,  then  desic- 
cated to  dryness,  and  exposed  in  a  crucible  to  a  moderate 
fire  for  half  an  hour.  Tlie  mass  dissolved  in  the  water  gave 
it  a  beautiful  dark  emerald  green  colour,  which  became  of 
an  ametiiyst  red  by  the  addition  of  muriatic  acid.  This 
acid  added  to  saturation  dissolved  completely,  and  the  li- 
quor had  acquired  a  red  colour  inclining  to  yellow.  There 
were  disengaged  at  the  same  time  vapours  of  oxygenated 
muriatic  acid.  The  solution,  when  evaporated  almost  to 
dryness,  assumed  at  last  the  form  of  a  jelly  :  diluted  with 
new  water,  it  left  on  the  filter  silex,  which  when  well  diied 
weiiiijhed  13  grams. 

2d.  M.  Klaproth  poured  into  the  liquor  a  solution  of 
caustic  soda,  v.hich  he  added  in  excess,  and  the  brown  oxide 
of  iron  precipitated  bv  it  was  washed.  The  remaining  so- 
lution was  precipitated  by  sulphuric  acid,  and  neutralized  by 
carbonate  of  potash  :  alumine  was  deposited,  which  when 
dried  w  eighed  .5  grains. 

3d.  Tlic  oxide  of  iron  after  bcino;  dried  was  black  and 
brlliant,  and  resembled  a  piece  of  coal:  it  ueiiihed  GS  grains. 
R  dissolved  in  muriatic  acid  added  only  to  the  point  of  sa- 
\  nation,  it  was  precipitated  from  it  by  the  succinate  of  am- 
monia. The  rest  of  the  Svjlution  become  colourless,  mixed 
with  the  abundant  water  arisina;  from  the  washing  of  the 
fiuky  deposit  of    iron,  was  again    preeipilaled   by  that  of 

:-i  caustic 
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rauslic  «oda,  with  vvhic!;  Klaproth  bvoiied  ':t.  The  blackish 
brcvA  n  flaky  deposit,  n  hich  was  blacker  after  bein^  washt-d 
and  diicd,  weigh  d  CO  grains:  it  was  formed  of  oxide  of 
iiianoancse.  This  quautiiv  deducted  from  the  68  grains  of 
.iron  previoiHly  obtained,  reduced  the  real  proportion  of  the 
oxide  of  iron  to  48  grains. 

The  proportions  of  the  constituent  principles  of  the  um- 
ber earth  of  Cvprus  then  are  : 

Oxide  of  iron  -  48 

Oxide  of  manganese  -     20 

Silex  -  -  •      13 

Alumine  -  -  -       5 

Water         -         -         -         -     14 


100 


Analysis  of  Spar  in  Tallets. 

Spar  in  tablets*  is  generally  found  in  a  mixture  of  brown 
crystallized  granite  and  blue  calcareous  spar,  of  which  it 
forms  the  third  substance.  It  is  of  a  milky  white  colour. 
J\i.  Karsten  has  described  hexaedral  crystals  of  it.  M. 
Stut^  caiis  it  spar  in  tablets,  because  it  exhibits  in  its  frac- 
ture long  leaves  a  little  brilliant.  It  is  found,  according  to 
M.  StUuZ,  at  Dognaska  in  the  canal  of  Temeswar,  and  ac- 
cording to  M.  Estner,  at  Oravuza. 

The  analvsi'5  of  it  proves  that  it  is  not  a  kind  of  tremelite. 
Spar  m  tab  ;ts  contain  > 

Silex         -  -  -  -     50 

Lime         -  -  -  -     43 

Water         -         -         -         -       5 


loot 


The  lime  in  it  is  not  carbonated,  for  nitric  acid  n^ured 
over  this  lossil  produces  neither  bubbles  nor  I033  in  dis- 
solving. 

Analysis  of  Miemite. 

Miemite  takes  its  name  from  Miemo  in  Tuscanv,  where  it 
was  found  bv  Dr.  Thompson  in  1791,  and  made  known  by 
him  under  the  appellation  of  magnesian  spar:  it  is  of  an 
asparagus  green  colour,  crystallized  in  flattened  triancrular 
pyramids  :  it  is  of  mean  hardness  and  gravity,  rough  to  the 
touch,  &cc.     A  hundred  parts  of  miemite  contain 

*  The  analvsis  of  spar  in  tablets  is  found  in  Klaproth's  work  next  to 
that  of  pharmacolitf  and  scorza  sand,  as  well  as  that  of  miemire. 
t  There  appears  here  to  be  some  mistake. 

y  3  Carbonat<B 
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Carbonate  of  lime           _           _           _         _  53*00 

Carbonate  of  magnesia             _            _          ,  4i'*.''0 

Carbonate  of  iron  mixed  with  a  little  mao;nesia  3"00 


98-30 


The  proportion  of  tlie  principles  of  miemite,  which  ap- 
proaches very  near  to  that  of  -the  magnesian  spar  of  the 
Tvrol,  ought  to  make  them  be  considered  as  two  species 
of  the  same  kind. 

Analysis  of  prismatic  Magnesian  Spar. 

This  spar,  discovered  at  Gluuk  Bronn,  in  the  country  of 
Gotha,  in  veins  of  cobalt,  is  verv  rare  :  its  crystals  are  tetra- 
edral,  almost  rectangular,  of  an  asparagus  green  colour, 
darker  in  several  varieties  than  that  of  the  chryso-bcryl,  and 
rarely  so  clear  as  that  of  the  apatite  of  Cape  Gates.  They 
exhibit  a  vitreous  splendour  in  their  fracture;  they  break  in 
irregular  angular  fragments  ;  they  are  very  pellucid,  and  of 
a  mean  hardness  ;  they  leave  a  snow-white  trace  ;  their  spe- 
cilic  gravitv  is  2'8S3. 

Some  crystals  of  magnesian  spar,  calcined  in  a  platina 
crucible  for  half  an  hour,  came  from  it  entire  ;  but  exceed- 
iuiilv  friable,  and  altogether  opakc.  Zones  of  diiferent  co- 
lours, the  interior  of  which  was  Isabella  yellow,  were  ob- 
served in  them  ;  the  second  was  reddish  white,  and  the 
nucleus  pink  brown  :  thcv  retained  also  some  splendour, 
and  had  lost  4.")  per  cent,  of  carbonic  acid,  tlu)ugh  the  whole 
acid  was  not  then  entirely  volatilized.  A  liuudrcd  parts  of 
magnesian  spar  contain 

Lime         -         -         - 

Mairnesia 

Oxide  of  iron 

Carbonic  acid 

Water  and  loss 


Anah/sis  rf  Egyptian  Katrum. 

Wc  are  indebted  to  iM.  Berth.ollct  for  the  most  correct 
description  of  the  lakes  of  natrum,  and  of  the  deserts  of 
iNlakaria  in  Lower  Egvpt.  Tlie  natrum  found  there  is  not 
all  of  equal  purity  :  from  time  innnemorial  it  has  been  an 
important  article  of  connncrce. 

Th^ 
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The  natrum  of  Egypt,  when  wqW  freed  from  the  earthy 
parts  mixed  with  it,  is  composed  of 

Dry  carbonate  of  soda       -       -  163 

Dry  snlphate  of  soda        -          -  104 

Dry  nmriate  of  soda         -         -  75 

Water          (•          -         -         -  153 


500 


Anuhjiis  (if  the  radiated  Xatrum  of  Dona, 

The  natrum  of  Egypt  is  often  found  in  very  hard  crystal- 
line masses  :  it  is  indebted  for  its  hardness  to  the  nuu'iate 
of  soda,  which  is  generally  combined  with  it ;  so  creat  is 
its  hardness,  that  it  has  been  even  employed  in  constructing- 
the  walls  of  Fort  ^uasir. 

That  of  Debrezin  in  Hungan',  and  of  Monte  Nuovo 
near  Naples,  having,  on  the  other  hand,  lost  its  water  of 
crystallization,  is  found  only  under  the  form  of  dust. 

Radiated  natrum  is  not  subject  to  effloresce,  thoug;h 
formed  in  the  hottest  climates  of  Africa  :  this  phtenomenon 
will  be  explained  by  the  analvsis  hereafter  given.  The  fol- 
lowing is  the  description  of  this  remarkable  kiiid  of  natrum 
bv  M.  Baggc,  the  Swedish  consul  at  Tripoli : 

"  It  is  found  at  a  place  called  Trona,  in  the  province  of 
Snkena,  two  days  journey  from  Fessand,  at  the  foot  of  a 
rocky  mountain,  where  it  forms  a  crust  of  an  inch  in  thick- 
ness at  most,  and  sometimes  of  only  a  few  lines  :  it  is  al- 
ways crvstaliized  ;  its  fracture  exhibits  long  crystals,  acro-lu- 
tinated,  parallel,  and  sometimes  radiated  ;  it  resembles  un- 
calcined  plaster.  Besides  a  large  quantity  of  Trona,  a  name 
it  has  received  from  the  place  where  it  is  found,  which  is 
carried  to  Negroland  and  Egypt,  a  thousand  quintals  of  it 
are  carried  every  year  to  Tripoli.  It  is  not  mixed  with 
muriate  of  soda ;  and  the  salt  mines  are  on  the  sea  coast, 
twenty-eight  miles  from  Trona,  which  is  situated  in  the 
Interior  of  the  countrv," 

The  natrum  employed  by  M.  Klaproth  in  his  analysis  forms 
;i  crvstalline  crui'-t  of  from  four  to  six  lines  in  thickness,  com- 
posed of  vertical  laminae  of  a  foliated  and  radiated  texture. 

The  natrum  of  Tripoli,  according  to  analysis,  contains 
Water  of  crystallization      ■  -         22*50 
Carbonic  acid  -  -  3S-00 

Pure  soda  _  _         ,         3  7-00 

iSulphate  of  soda  -  ~  2*00 

0P'5O 
Y4  If 
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If  the  proportions  of  this  natural  carbonate  of  soda  be 
compared  v.  :t'^  that  of  the  recciitlv  prepared  crystals  of  ar- 
tificial carbonate  of  soda,  whicti  contain 

Soda  -  -  _  >         22 

Carbonic  acid  -  -         -  \Q 

Water  of  crystallization  -         02 

100 
a  striking  cifference  will  be  found  in  the  proportion  of 
the  carbonic  acid ;  for  that  of  the  carbonic  acid  is  at  most 
73  parts  in  a  hundred  in  the  common  carbonate,  while  it  is 
Keariy  103  in  the  natrum  of  Tripoli,  which  makes  30  more. 

It  is  this  more  complete  saturation  of  soda  by  the  car- 
bonic acid  which  gives  to  trona  the  property  of  not  efflo- 
rcecing.  There  are  certainly  some  local  circumstances 
which  L'jnd  to  favour  it.  But  these  must  be  determined  by 
future  naturalists  who  may  visit  the  places  where  it  is  found. 

Common  carbonate  of  soda  is  not  at  its  maximum  of  sa- 
turation ;  consequently  it  is  susceptible  of  combinnig  with 
a  larger  quantity  of  carbonic  acid.  This  may  be  effected  in 
the  same  manner  as  the  complete  saturation  of  the  carbo- 
nate of  potash.  That  of  artificial  soda  compietelv  saturated 
approaches,  therefore,  to  trona,  both  externally  in  regard  to 
the  foliated  form  of  its  crystals,  and  the  property  which  it 
acquires  at  the  same  time  of  presenting  greater  resistance 
to  efflorescence, 

[To  be  continued.] 


LXI\''.  On  the  Modifications  of  Clovds,  and  on  the  Princi- 
ples of  their  Production,  Suspension,  and  Destruction; 
being  the  Substance  of  an  Essay  read  before  the  Askesian 
Society  in  the  Session  1802-3.  By  Luke  Howard, 
Es(^. 

[Continued  fiom  p.  107.] 

Explanation  of  the  Plates. 

JL  LATE  V.  a,  a,  represents  different  appearances  of  the  cir- 
rus :  b,  a  regular  cumulus  :  c,  a  stratus  occupying  a  valley 
at' sun-set,  in  the  midst  of  winch  is  supposed  a  spot  of 
higher  j:T;)und,  with  trees,  Sec. 

Plate  Vi.  .'/,«,  exhibits  the  character  of  the  cirro-cumulus, 
as  also  i;s  appearance  in  the  distance.     /■,/■,  a  light  and  a 
dark  cirro-stratus ;  the  former  taken  jusi  before  the  com- 
mencement 
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menccmcnt  of  wet  weather,  the  latter  in  the  twilight  of  the 
evcninof,  when  dew  was  falUng  :  the  smaller  ones  show  its 
appearance  in  the  distance,  c,  c,  the  mixed  and  the  distinct 
cumuio-stratus  ;  the  latter  in  its  most  regular  state,  as  some- 
times seen  at  the  approach  of  thunder  storms  and  afier 
showers. 
V///  Plate  VII.  A  distant  shower  coming  from  behind  an  ele- 
vated point  of  land,  in  which  are  represented  the  superior 
sheet  stretching  in  different  parts  to  windward,  and  cumuli 
advancing  towards  and  entering  the  massj  the  whole  of 
which  constitutes  the  nimbus. 

As  the  establishing  distinctive  characters  for  clouds  has 
been  heretofore  deemed  a  desirable  object,  and  it  is  conse- 
fjuently  probable  that  the  author's  modifications  will  begin 
to  be  noted  m  meteorological  registers  as  they  occur,  a 
practice  which  may  be  productive  ;;i  considerable  advan- 
tage to  science,  the  following  system  of  abbreviations  may, 
perhaps,  be  found  of  some  use  in  this  respect.  They  w^ill 
save  room  and  the  labonr  of  writing,  and  -vpes  may  be 
easily  formed  for  printing  th'.m.  These  aread\antages  not 
to  be  despised,  when  observations  are  to  be  not.  d  once  or 
oftcner  in  the  day.  It  is  only  necessary  that  ^!:ev  be  in- 
serted in  a  column  headed  Clouds;  that  the  mociirieations 
which  appear  together  be  placed  side  by  side,  and  those 
which  succeed  to  each  other  in  the  usual  succession  of  the 
column,  but  separated  by  a  line  or  space  from  the  preced- 
ing and  succeeding  day's  notations. 

\   Cirrus. 

/^  Cumulus. 

—  Stratus. 
^1^  Cirro-cumulus. 
"^_  Cirro-stratus. 
^—  Cumuio-stratus. 
\ri—  Cirro-cumulo-stratus,  or  Nimbus. 


In  tracing  the  various  appearances  of  clouds,  we  have- 
only  adverted  to  their  connection  with  the  dift'erent  states 
of  the  atn)osphere  (on  which,  indeed,  their  diversity  in  a 
great  measure  depends),  having  purposely  avoided  mixing 
difficult  and  doubtful  explanation  with  a  simple  descriptive 
arrangement. 

Of  Evaporation. 

On  the  remote  and  universal  origin  of  clouds  there  can 
be  but  one  opinion — that  the  water  of  which  they  consist 
has  been  carried  into  the  atmosphere  by  evaporation.     It 

is 
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is  on  the  nature  of  this  process,  the  state  in  which  the  va- 
pour subsiirts  tor  a  time^  and  the  means  by  which  the  water 
becomes  again  visible,  that  the  greatest  diversity  of  opinion 
has  prevailed. 

The  ebcmical  philosopher,  seduced  bv  analogv,  and  ac- 
customed more  to  the  action  of  liquids  on  solids,  naturally 
regards  evaporation  as  a  solution  of  water  in  the  atmosphere, 
and  the  appearance  of  cloud  as  the  first  indication  of  its  pre- 
cipitation; which  becomino;  afterwards  (under  favourable 
circumstances)  more  abundant,  produces  rain.  The  theory 
of  Dr.  Mutton  goes  a  step  further^  assumes  a  certain  ratjc 
nf  solution  difllrmg  from  that  of  the  advance  of  tempera- 
lure  by  which  it  is  effected,  and  deduces  a  general  explana- 
tion of  clouds  and  rain  from  the  precipitation  which,  ac- 
cording to  his  rule,  should  result  from  every  mixture  oi 
tlifTercnt  portions  of  saturated  air.  The  fundamental  prin- 
ciple of  this  theory  has  been  disproved  in  an  essay  hereto- 
fore presented  to  the  society*,  and  which  was  written  under 
the  opinion,  at  present  generally  adopted  by  chemists,  that 
evaporation  depends  on  a  solvent  power  in  the  atmosphere, 
and  follows  the  general  rules  of  chemical  solution. 

The  author  has  since  espoused  a  theory  of  evaporation 
which  altogether  excludes  the  above-mentioned  opinion  (and 
consequently  Dr.  Hutton's  also),  and  considers  himself  in 
a  considerable  degree  indebted  to  it  for  the  origin  of  the 
.explanation  he  is  about  to  oft'er.  It  will  be  proper,  therefore, 
to  state  the  fundamental  propositions  of  this  theory,  with 
such  other  parts  as  appear  inuncdiateb'  necessary,  referring 
for  mathematical  demonstrations  and  detaU  of  experiments 
to  the  work  itself,  which  is  entitled  "  Experimental  Essays 
on  the  Constitution  of  mixed  (Jascs  ;  on  the  Force  of  Steam 
or  Vapour  from  Water  and  other  Liquids  in  ditferent  Tem- 
peratures, both  in  a  Torricellian  \'acuum  and  in  Air;  on 
Evaporation  ;  and  on  the  Expansion  of  Elastic  Fluids  by 
Jleat.  Ey  John  Dalton." — See  Memoirs  of  the  Literary  and 
Philosopliical  Society  of  Manchester,  vol.  v.  part  t?. — The 
propositions  arc  as  follow  : 

"  I.  When  two  elastic  fluids,  denoted  by  A  and  B,  arc 
mixed  together,  there  is  no  mutual  repulsion  amongst  their 
particles ;  that  is,  the  particles  of  A  do  not  repel  those  of  />, 
as  they  do  one  aiiother.  Conse<]uentlv,  the  pressure  or 
whole  weight  upon  anv  one  particle  arises  solely  froiu 
those  of  its  own  kind, 

"  2.  The  force  of  steam  from  all  liquids  is  the  same  at  equal 
distances  alio-.c  or  below  the  sevcr;d  temperatures  at  which 
t!)''y  boii  n\  the  open  air;   and  that  force  is  the  same  under 

*  b'.L  Phil.  \ln^.  vol   siv.  p.  55, 

any 
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any  pressure  of  another  elastic  fluid  as  it  is  in  vacuo.  Thus 
the  force  of  aqueous  vapour  of  212°  is  equal  to  30  inches  of 
mercury;  at  30°  below,  or  182'',  it  is  of  half  that  force; 
and  at  lO"  above,  or  252°,  it  is  of  double  the  force :  so  like^ 
wise  the  vapour  from  sulphuric  ether  which  boils  at  102", 
then  supporting  30  inches  of  mercury,  at  30°  below  that 
temperature  it  has  half  the  force,  and  at  40°  above  it.  dou- 
ble the  force  ;  and  so  in  other  liquids.  Moreover,  the  force 
of  aqueous  vapour  of  60°  is  nearly  equal  to  half  an  inch  of 
jvicrcury  when  admitted  into  a  Torricellian  vacuum ;  and 
water  of  the  same  temperature,  confined  with  perfectly  dry 
air,  increases  the  elasticity  to  just  the  same  amount. 

f'  3.  The  quantity  of  any  liquid  evaporated  in  the  open  air  is 
directly  as  the  force  of  steam  from  such  liquid  at  its  tem^ 
perature,  all  other  circumstances  being  the  same." 
The  following  is  part  of  the  Essay  on  Evaporation  : 
''  When  a  liquid  is  exposed  to  the  air,  it  becomes  gradu- 
ally dissipated  in  it^  the  process  by  which  this  ett'ect  is 
produced  we  call  evaporation. 

'•  Many  philosophers  concur  in  the  theory  of  chemical  so- 
lution :  atmospheric  air,  it  is  said,  has  an  affinity  for  water; 
it  is  a  menstruum  in  which  water  is  soluble  to  a  certain  de- 
gree. It  is  allowed  notwithstanding  by  all,  that  each  liquid 
is  convertible  into  an  elastic  vapour  ///  vacuo,  which  can 
subsist  independently  in  any  temperature  ;  but  as  the  utmost 
forces  of  these  vapours  arc  inferior  to  the  pressure  of  the 
atmosphere  in  ordmarv  temperatures,  they  are  supposed  to 
be  incapable  of.  existing  in  it  in  tlie  same  way  as  they  do  in. 
a  Torricellian  vacuum  :  hence  the  notion  of  affinity  is  in- 
duced. According  to  this  theory  of  evaporation,  atmo- 
spbicric  air  (and  even'  other  species  of  air  for  ausiht  that 
appears)  dissolves  water,  alcohol,  ether,  acids,  and  even 
metals.  Water  below  212°  is  chemically  combined  with 
the  gases;  above  212°  it  assumes  a  new  form,  and  becomes 
a  distinct  elastic  fluid,  called  steam  :  whether  water  first 
chemically  combined  with  air,  and  then  heated  above  212°, 
is  detached  from  the  air  or  remains  \\  ith  it,  the  advocates 
of  the  theory  have  not  determined.  This  theory  has  alwavs 
been  considered  as  complex,  and  attended  with  difficulties; 
so  much  that  Tvl.  Pictet  and  others  have  rejected  it,  and 
adopted  that  which  admits  of  distinct  clastic  vapours  in  the  at- 
mosphere at  all  temperatures,  uncombined  wiih  either  of  the 
principal  constituent  gaecs,  as  being  much  more  simple  and 
<a.;y  of  explication  than  the  other  ;  though  they  do  not  remove 
the  grand  objection  to  it,  arising  from  ainmsphcric  pressure." 

"  On 
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*'  On  the  Evaporation  cf  Water  below  <2\'l^. 

''  I  have  frequently  tried  the  evaporation  at  all  the  tem- 
peratures below  212:  it  would  be  tedious  to  enter  into  de- 
tail of  all  the  experiments,  but  shall  give  the  results  at  some 
remarkable  points.  In  all  the  high  temperatures  I  used  the 
vessel  above  mentioned*,  keeping  a  thermometer  in  it,  by 
\vhi<  h  I  could  secure  a  constant  heat,  or  at  least  keep  it 
oscillating  within  narrow  limits, 

"  The  evaporation  from  water  of  18D°was  from  1  S  to  22 
grains  per  minute,  according  to  circumstances  ;  or  about 
one-half  of  that  at  212°. 

"  At  164"  it  was  about  one-third  of  the  quantitv  at  the 
boiling  temperature,  or  from  10  to  16  grains  per  minute. 

^'  At  152°  it  was  only  one-fourth  of  that  at  boiling,  or 
from  8  to  1  2  grains,  according  to  circumstances. 

"  The  temperature  of  144"atfords  one-lifth  of  <he  effcctat 
boiling;   13&"  gave  one-sixth,  &c. 

"  Having  previously  to  these  experiments  determined  the 
force  of  aqueous  vapour  at  all  the  temperatures  luider  212°, 
I  was  naturally  led  to  examine  whether  the  quantity  of  water 
evaporated  in  a  given  time  bore  any  proportion  to  the  force 
of  vapour  of  the  same  temperature,  and  was  agreeablv  sur- 
prised to  find  that  they  exactly  corresponded  in  everv  part  of 
the  ihennometric  scale:  thus  the  forces  of  vapoqr  at  212**, 
ISO'',  164'',  152^  144*^,  and  138^  are  equal  to  30,  13,  10, 
71, 6,  and  5  inches  of  mercury  respectively ;  and  the  grains  of 
water  evaporated  per  minute  in  those  temperatures  were  30, 
15,  10,  7i,  6,  and  5,  also;  or  numbers  proportional  to  these. 
Indeed  it  should  bo  so  from  the  established  law  of  mecha- 
nics, that  all  efiects  are  proportional  to  th€  causes  producing 
them.  The  atmosphere,  it  should  seem,  obstructs  the  dif- 
fusion of  vapour,  which  wovdd  otherwise  be  almost  instan- 
taneous, as  in  vacuo ;  but  this  obsituction  is  overcome  in 
proportion  to  the  force  of  the  vapour.  The  obstruction, 
however,  cannot  arise  from  the  weight  of  the  atmosphere, 
as  has  till  now  been  supposed ;  for  then  it  would  eft'ectually 
prevent  any  vapour  from  arising  under  212**:  but  it  i''  caused 
bv  the  vis  incrficp  of  the  j)articles  of  air,  and  is  similar  to 
that  which  a  stream  of  water  meets  with  in  descending 
amongst  pebbles. 

*'  The  theory  of  evaporation  being  thus  manifested  from 

*  Th'S  refers  to  expciinicnts  on  ihc  cviporation  of  wuer  at  iii^  i  for 
<^hich  sec  the  Essay. 
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cjiperlments  in  high  temperatures,  I  found  that  if  it  was  ta 
be  verified  by  experiments  in  low  temperatures  regard  must 
be  had  to  the  foree  of  vapour  actually  existing  in  the  atmo- 
sphere at  the  time.  For  instance,  if  water  of  59"  were  the 
subject,  the  force  of  vapour  of  that  temperature  is  l-60th 
of  the  force  at  212°,  and  one  might  expect  the  (juantitv 
of  evaporation  l-(10th  also;  but  if  it  should  happen,  as  it 
sometimes  does  in  summer,  that  an  aqueous  atmospliere  to 
that  amount  doe?  already  exist,  the  evaporation,  instead  of 
being  l-60th  of  that  from  boiling  water,  would  be  nothing 
at  all.  On  the  other  hand,  if  the  aqueous  atmosphere  were 
less  than  that,  suppose  one-balf  of  it,  corresponding  to 
39'^  of  heat,  then  tlie  eftective  evaporating  force  would  be 
1  - 1 20th  of  that  from  boiling  water  :  in  short,  the  evaporating 
force  must  be  universally  equal  to  that  of  the  temperature 
of  the  water,  diminished  by  that  already  existing  in  ihe  at- 
mosphere. In  order  to  find  the  force  of  the  aqueous  atmo- 
sphere I  usually  take  a  tall  cylindrical  glass  jar,  dry  on  the 
outside,  and  fill  it  with  cold  spring  water  fresh  from  the 
well :  if  dew  be  immediately  formed  on  the  outside,  I  pour 
the  water  out,  let  it  stand  a  while  to  increase  in  heat,  dry 
the  outside  of  the  glass  well  with  a  linen  cloth,  and  thea 
pour  the  water  in  again  :  this  operation  is  to  be  continued 
till  dew  ceases  to  be  formed,  and  then  the  temperature  of 
the  water  must  be  observed  ;  and  opposite  to  it  in  the  table 
will  be  found  the  force  of  vapour  in  the  atmosphere.  This 
must  be  done  in  the  open,  air,  or  at  a  window ;  because  the 
air  within  is  generally  niore  humid  than  that  without. 
Spring  water  is  generally  about  30°,  and  will  mostly  an- 
swer the  purpose  the  three  hottest  months  in  the  year ;  in* 
other  seasons  an  artificial  cold  mixture  is  required.  The 
accuracy  of  the  result  obtained  this  way  I  think  scarcely 
needs  to  be  insisted  upon.  Glass,  and  all  other  hard,  smooth, 
substances  1  have  tried,  when  cooled  to  a  degree  below  what 
the  surrounding  aqueous  vapour  can  support,  cause  it  to  be 
condensed  on  their  surfaces  into  water.  The  degree  of  cold 
is  usually  from  1  to  10  below  the  mean  heat  of  the  24  hours; 
in  sunmier  1  have  often  observed  the  point  as  high  as  58*" 
or  59°,  corresponding  to  half  an  inch  of  mercury  in  force; 
and  once  or  twice  have  seen  it  at  62°:  in  changeable  and 
windy  weather  it  is  liable  to  considerable  fluctuation :  but 
this  is  not  the  place  to  enlarge  upon  it. 

**  For  the  purpose  of  observing  the  evaporation  in  atmo- 
spheric temperatures  I  got  tv/o  light  tin  vessels,  the  one 
six  inches  in  diameter  and  half  an  inch  deep,  the  other 
eight  inches  diameter  and  three-fourths  of  an  inch  deep, 
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and  made  to  be  suspended  from  a  balance.  When  any  cx'- 
pcriment,  designed  as  a  test  ot  the  theory,  was  made,  a 
Cjuantity  ot"  w  ater  was  pat  into  one  of  these  (srenerallv  the 
six-inch  one,  which  I  pret'errcd),  the  whole  was  weighed  to 
a  grain  ;  then  it  was  placed  in  an  open  window  or  other 
exposed  situation  for  10  or  15  minutes,  and  again  weighed 
to  ascertain  the  loss  by  evaporation ;  at  the  same  time  the 
temperature  of  the  water  was  observed,  the  force  of  the 
aqueous  atmosphere  ascertained  as  above,  and  the  strength 
of  the  current  of  air  noticed.  From  a  great  variety  of  ex- 
periments made  both  in  the  winter  and  summer,  and  when 
the  evaporating  force  was  strong  and  weak,  I  have  found 
the  results  entirely  conformable  with  the  above  theory.  The 
same  quantity  is  evapt)raled  with  the  same  evaporating"  force 
thus  determined,  whatever  be  the  temperature  of  the  air, 
as  near  as  can  be  judged ;  but  with  the  same  evaporating 
force,  a  strong  wind  will  double  the  effect  produced  in  a 
still  atmosphere.  Thus,  if  the  aqueous  atmosphere  be  cor- 
respondent to  40°  of  temperature  and  the  air  be  Go",  the 
evaporation  is  the  same  as  if  the  aqueous  atmosphere  were 
at  60"^  of  temperature  and  the  air  7^2^;  and  in  a  calm  air 
tlic  evaporation  from  a  vessel  of  six  inches  in  diameter  in 
such  circumstances  would  be  about  -Q  of  a  grain  per  minute, 
and  about  1-8  grains  per  ininute  in  a  very  strong  wind  ;  the 
different  intermediate  quantities  being  regulated  solely  by 
tlie  force  of  the  wind.'* 

Of  the  Aqueous  Atmosphere. 

TIavIno:  quoted  so  nuich  of  this  <;ssay  as  may  suffice  to  ex- 
hibit thc~^  principles  on  which  we  shall  proceed,  it  may  be 
uicful,  before  we  do  this,  to  recapitulate  the  following  cir- 
cumstances respecting  the  atmosphere  of  aqueous  gas,  or 
(for  brevitv)  the  aqueous  atmosphere. 

Isl,  l.t  is  supplied  bv  the  process  of  evaporation,  which 
bv  this  theory  appears  to  be  reduced  to  the  immediate  union 
of  water  with  caloric  into  a  binary  compound,  aqueous  gas. 

'Jdly,  The  supply  of  vapour  (by  which  term,  for  the  pur- 
poses of  meteorology,  we  may  denote  aqueous  gas),  is  re- 
»julated  bv  the  following  circumstances: — 1.  Teniperaturc 
of  the  evaporating  water,  being  greater  as  this  isliighcr,  and 
i:'wc  versa.  2.  (.Quantity  of  surface  exposed.  Since  it  is  from 
the  sm-face  only  of  the  mass  that  the  vapour  in  conmiou 
cases  can  escape,  the  supply  is  ii\  direct  proportion  thereto. 
3.  Ouantiiv  of  vapour  already  subsisting  in  t!  ^;  aiuiosphere  2 
rhe"evaporation  being  less  (with  equal  femperatnre  and  sur- 
face) la  proportion  as  this  is  greater,  and  vice  versa. 

3dlv» 
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Sdlv,  The  vapour  thus  thrown  into  the  atuiosphorc  is  dif- 
fusible therein  bv  its  own  elastieity,  whieh  suffices  for  its 
ascent  to  any  height  in  a  perfect  cahn.  Yet,  as  in  this  case 
the  inertia  of  the  particles  of  air  considerably  resists  its  dif- 
fusion, so  in  the  opposite  one  of  a  brisk  current,  the  vapour, 
by  the  same  rule,  nnist  in  some  measure  be  drawn  along  with 
the  mass  into  which  it  enters. 

4th]v,  The  quantity  of  vapour  which,  under  equal  pres- 
sure, can  subsist  in  a  given  mass  of  air,  will  be  greater  as 
the  common  temperatiu-e  is  higher,  and  vice  versa  *. 

Aqueous  vapovu*  is  the  only  gas  contained  in  the  atmo- 
sphere which  is  subject  to  very  sensible  variations  in  quan- 
tity. These  variations  arise  from  its  attraction  for  caloric 
being  inferior  to  that  of  all  the  others.  Hence  when  a  cold 
body,  such  as  the  glass  of  water  in  the  experiment  above 
quoted,  is  presented  to  the  atmosphere,  the  other  ga?es, 
composing  the  latter,  will  only  be  cooled  bv  it  (and  that  at 
all  known  temperatures)  ;  but  the  vapour,  after  being  more 
or  less  cooled,  will  begin  to  be  decomposed,  its  caloric  en- 
tering the  body  while  the  water  is  left  on  the  surface. 

The  formation  of  cloud  is  in  all  cases  the  remote  conse- 
quence of  a  decomposition  thus  effected,  except  that  the  ca- 
lorie escapes,  not  into  a  solid  or  liquid^  but  into  the  sur- 
rounding gases. 

Of'  the  Formation  of  Deiv. 

Dew  is  the  immediate  result  of  this  decomposition.  The 
particles  of  water  constituting  it  are,  siuglv,  invisible,  on  ac- 
count of  their  extreme  minuteness.  'Ihe  approach  of  dew 
is,  nevertheless,  discoverable  bv  a  dark  hazy  appearance, 
verging  from  purple  to  faint  red,  extending  from  the  horizon 
to  a  small  distance  upwards,  and  most  conspicuous  over  val- 
leys and  large  pieces  of  water. 

The  theory  of  dew  seems  to  be  simply  this  : — During  the 
heat  of  the  dav  a  great  quantity  of  vapour  is  thrown  into  the 
atmosphere  from  the  surface  oi"  the  earth  and  waters.  W^hen 

*'*The  aqueous  vapour  atmosphere  is  variable  in  quantiry  according  to 
temperature  :  in  the  torrid  zone  its  pressure  on  the  surface  of  the  earth  is 
equal  to  the  force  of  '6,  and  from  that  to  one  inch  of  niercurv.  In  thtse 
parts  it  rarely  amounts  to  the  pressure  of  -6,  but  I  have  frequently  observed 
it  abo%'e  half  an  inch  in  summer  :  in  winter  it  is  sometimes  so  low  as  to  be  of 
no  more  force  than  •  i  of  an  inch  of  mercury,  or  even  half  a  tenth,  in  this 
latitude,  and  consequently  much  less  where  the  cold  is  more  severe.  This 
want  of  equilibrium  in  the  aqueous  vapour  atmosphere  is  a  Drincipal  cause 
of  that  constant  inundation  of  it  into  the  temperate  and  friijid  zones,  wiiere 
it  becomes  in  part  condensed  in  its  progress  by  the  cold,  like  the  vapour 
of  distillation  in  the  worm  of  a  refrigeratory,  and  supphts  ilu  eaith  v\itii 
r<iia  and  dew."     Sec  the  Essays  above  quoted. 
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the  evening  refin-ns,  if  the  vapour  has  not  been  carried  off 
in  part  by  currents,  it  will  often  happen  that  more  remains 
diffused  in  the  general  atmosphere  than  the  temperature  of 
the  night  will  permit  to  subsist  under  the  full  pressure  of 
the  aqueous  atmosphere.  A  decomposition  of  the  latter 
then  commences,  and  is  continued  until  the  general  tempe- 
rature and  acjueous  pressure  arrive  at  an  equilibrium,  or  until 
the  returning  sun  puts  an  end  to  the  process.  The  caloric  of 
the  decomposed  vapour  goes  to  maintain  the  general  tempe- 
rature ;  while  the  water  is  separated  in  drops,  which,  minute 
as  they  are,  arrive  successively  at  the  earth  in  the  space  of 
a  few  hours.  That  the  ordinary  production  of  dew  is  by  a 
real  desccJit  of  water  from  the  atmosphere,  and  not  by  de- 
composition of  vapour  on  surfaces  previously  cooled  (as  in 
the  experiment  already  mentioned),  any  one  may  readily 
be  convinced  by  observing  in  what  abundance  it  is  collected 
by  substances  \\  hich  are  wholly  unfit  to  carry  off  the  requisite 
quantity  of  caloric  for  the  latter  effect. 

Of  the  Formation  of  the  Stratus. 

The  case  which  has  been  just  stated,  of  the  decomposition 
rf' vapour  by  the  atmosphere  in  ivhick  it  is  already  diffused, 
goes  but  a  little  way  in  explanation  of  the  production  of  a 
cloud  consisting  of  visible  drops,  and  confined  to  a  certain 
space  in  the  atmosphere  :  much  less  does  it  enable  us  to  ac- 
count for  the  di  .-crsity  of  its  situations  and  appearances.  ■  In 
attemptino-  tliis  we  will  begin  witli  the  stratus,  as  the  most 
simple  in  structure,  and  the  next  step,  as  it  were,  in  the  pro- 
gress of  nul'if cation. 

When  dew  falls  upon  a  surface  the  temperature  of  which 
is  superior  to  that  of  the  atmosphere,  it  is  plain  that  it  w,il,l 
not  continue  there,  but  will  be  evaporated  again  :  and  a  body 
so  circumstanced  will  continue  to  refund  into  the  atmo- 
sphere the  whole  of  the  water  thus  <(radually  deposited  on  it-, 
so  long  as  its  substance  can  supply  the  requisite  tempera- 
ture to  the  surface.  JNloreover,  water  either  in  mass,  or 
diffused  among  sand,  clay,  vegetable  earth,  8cc.  will  con- 
tinue to  be  evaporated  therefrom  w  ith  a  force  proportioned 
to  its  temperature,  so  long  as  the  latter  continues  above  that 
point  which  counterbalances  the  pressure  of  the  aqueous  at- 
mosphere. 

From  these  causes  it  happens,  that  after  the  earth  has 
been  superficially  dried  by  a  continuance  of  sunshine,  an^ 
lieatcd,  together  with  the  lakes  and  rivers,  to  a  considerable 
depth,  there  is  an  almost  continual  eunssion  of  vapour  into 
the  atmosphere  bv  nitrht, 

'      ^  This 
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This  nocturnal  evaporation  is  usually  most  powerful  in 
the  autunni,  about  the  time  that  the  temperature  of  the 
nights  undergoes  a  considerable  and  sometimes  pretty  sudden 
depression  attended  with  a  calm. 

In  this  state  of  things  the  vapour  arising  from  the  heated 
earth  is  condensed  in  the  act  of  d'tjfiiung  itself  (if  we  may 
be  allowed  the  expression)  :  the  cold  particles  of  water  thus 
formed,  in  descending  meet  the  ascendmg  stream  of  vapour, 
and  condense  a  portion  on  their  surfaces  :  if  they  touch  the 
earth  they  are  again  evaporated,  which  is  not  necessarily  the 
case  if  they  alight  on  the  herbage.  In  this  way  aia  ag;o;reo;ate 
of  visible  drops  is  sooner  or  later  formed  ;  and  as  from  the 
temperature  thus  communicated  to  the  air  next  the  earth 
the  vapour  has  still  further  and  further  to  rise  in  order  to  be 
condensed,  the  cloud  will  be  propagated  upward  in  propor- 
tion. 

Hence  the  stratus  most  usually  makes  its  appearance  in 
the  evening  succeeding  a  clear  warm  day,  and  in  that  qui- 
escent state  of  the  atmosphere  which  attends  a  succession 
of  them.  Hence  also  the  frequency  of  it  during  the  pe- 
netration of  the  autunmal  rains  into  the  earth  j  while  in 
spring,  when  the  latter  is  acquiring  temperature  together 
with  the  atmosphere,  it  is  rarely  seen. 

Of  the  Formation  of  the  Cumulus. 

When  the  sun's  rays  traverse  a  clear  space  of  atmosphere. 
It  is  well  known  that  they  con^municate  no  sensible  increase 
of  temperature  thereto.  It  is  by  the  contact,  and  what  may 
be  termed  the  radiation,  of  opake  substances  exposed  to  the 
light,  that  caloric  is  thrown  into  the  atmosphere. 

This  effect  is  first  produced  on  the  air  adjacent  to  the 
earth's  surface,  and  proceeds  upward,  more  or  less,  rapidly, 
according  to  the  season  and  other  attendant  circumstances. 
In  the  morning,  therefore,  evaporation  usually  prevails 
again ;  and  the  vapour  which  continues  to  be  thrown  into 
air,  now  increasing  in  temperature,  is  no  lonocr  condensed  : 
on  the  contrarv,  it  exerts  its  elastic  force  on  that  which  the 
nocturnal  temperature  had  not  been  able  to  decompose,  and 
%\hich  consequently  remained  vuiiversally  diffused.  The 
latter,  in  rising  through  the  atmosphere  to  give  place,  to  the 
supply  from  below,  must  necessarily  change  its  climate,  quit 
the.  lower  air  of  equal  temperature,  and  arrive  among  more 
elevated  and  colder  air,  the  pressure  from  above  stdl  conti- 
nuing unabated.     The  consequence  is  a  partial  decorapo- 

*   A  plentiful  dew  may  often  be  found  on  the  grass  after  a  stratus. 
-Vol.  XVI.  No.  6l.  Z  sition. 
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sition,  extending  through  the  portion  thus  thrown  up,  and, 
in  short,  a  reconnnenccmcnt  in  the  superior  region,  of  the 
sanve  process  which  in  the  vicinity  of  the  earth  furni.shccjl 
the  dew  of  the  night.  In  this  case,  however^  the  particles 
ol"  w  ater  cannot  arrive  at  tire  earth,  as  they  are  necessarily 
tvaporated  again  in  their  descent. 

■  it  appears  that  this  second  evaporation  takes  place  pre* 
ciselv  at  that  elevation  where  the  temperature  derived  from 
tile  action  of  the  sun's- ravs  upon  the  carlli,  and  decreasing 
upward,  becomes  juf^t  sufficient  to  counterbalance  the  prtsr 
&ure  of  the  superior  vapour. 

Here  is  formed  a  sort  of  boundary  between  the  region  of 
cloud  and  the  region  of  permanent  vapour,  w  hich  for  the 
present  purpose,  and  until  we  are  furnished  with  a  nomen- 
clature for  the  wliolc-scierice  of  rrvcteorology,  may  be  deno- 
minated the  evaporating  plane,  or,  more  simply,  the  vapouv 
plane  *. 

Immediately  above  the  vapour  plane,  then,  the  formation 
of  the  cunudus  commences  (as  soon  as  a  sufficient  quantity 
of  vapour  lias  been  throw  n  up)  by  the  mixture  of  descend- 
ing minute  drops  of  water  with  vapour  newly  formed,-»and 
iust  diilusing  itself,  as  in  the  case  of  the  stratus  before  de- 
scribed. ,  -  -  • 

A  continuance  of  this  process  might  be  expected  to  pro- 
duce a  luiiibrm  sheet  of  cloud,  in  short  a  stratus,  only  ditfer- 
ing  in  situation  from  the  true  one.  Instead  of  which  we  sec 
the  first-formed  small  masses  becon>e  so  many  centres,  to- 
wards which  all  the  water  afterwards  precipitated  a})pears  to 
be  attracted  from  the  space  surrounding  them  ;  and  this  at:- 
traction  becomes  more  powerful  as  the  cloud  in(TCase$  in 
magnitude,  insomuch  that  the  small  clouds  previ<jusly 
formed  disappear  when  a  large  one  aj)proaches  tlicm  initi 
increase,  and  seem  to  vanish  instead  of  jtMning  it.  This  is 
probably  owing  to  the  small  drops  composing  them  ha\  in^ 
])assed  in  a  loose  manner,  and -successively,  into  the  large 
one,  and  consequently  so  as  not  to  be  traced  in  their  pas- 
sage. 

Are  tlie  distinct  masses  into  which  the  drops  form  them- 
selves, in  this  case,  du(;  to  the  attraction  of  aggregation  alone^ 
or  is  the  operation  of  any  other  cause  to- be  admitted  ? 

A  rigid  mathematician  woidd  perhaps  answer  the  lattcf 
clause  in  the  negative;  and  with  such  a. conclusion  wc 
should  have  great  reason  to  remain  satisfied,  as  cutting  shor^ 

••*  We  use  tlie  word  p/n>if  here  in  tlic  same  sense  in  which  wc  apply 
it  to  a  surface  of  water.     StrictI)'  speaking,  it  is  a  portion  of  a  sphere. 
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much  of  the  inquiry  that  is  to  follow,  were  it  no.t  that  it 
•  leaves  us  quite  in  the  dark, "Both  as  to  the  cause  of  the  variety 
so- readily  observable  in  clouds,  and  their  long  suspension, 
jjiot  to  insist  on- several- facts  contained  in  the  former  part  of 
this  paper,  which  would  then  remain  unaccounted  for. 

-The  opera.tion  of  one  simple  principle  would  produce  an 
■effect  at  all  times  imiform,  and  varying  only  in  degree.  We 
should  then  see-  no- diversity  in  cloucls  but  in  their  magni- 
tude, arid  the  same  attraction  that  could  br^ng  minute  drops 
of.  water- together:  through  ?i  considerable  space  of  atmo- 
sphere in  a  few  minutes,  ought  not  to  end  there,,  but  to  effect 
their  perfect  union  into  larger,  and  finallv  into  rain. 
.-  In  admitting  the  constant  operation  of  electricity,  which  is 
Sonietinies  so  manifestly  accumulated  in  clouds,  upon  their 
forms  and  arrangement,  we  shall  not  nuich  overstep  the  limits 
of  experimental  mquiry,  since  it  has  been  ascertained  by  se- 
"veral  eminent  philosophers,  that  "  clouds,  as  well  as  rain, 
snov^f,  and  hail,  that  fall  from  them,  are  almost  always  elec- 
tritied  *." 

An  insulated  conductor  formed  of  solid  matter  retains 
the  .-charge  given  to  it  so  much  the  longer,  as  it  is  more 
nearly  spherical,  and  free  from  ])oints  and  projecting  parts, 
7"he  particles  of  water,  when  charged,  appear  to  make  an 
effort  tu  separate  from  each  other,  or,  in  other  words,  be- 
come mutually  repulsive.  Moreover,  when  a  small  con- 
ducting substance  is  brought  within  the  reach  of  a  large 
one  similarly  electrified)  the  latter,  instead  of  repelling,  will 
throw  the  small  one  into  an  opposite  state,  and  then  attract 
•it.  From  these  and  other  well-known  facts  in  electricity  it 
■would  not  be  dilhcult  to  demonstrate,  that  an  assemblage  of 
particles  of  water  floating  in  the  atmosphere,  and  similarly 
electrified,  ought  to  arrange  themselves  in  a  spherical  ag- 
gregate, into  which  all  the  surrounding  particles  of  water 
should  be  attracted  (within  a  certain  distance)  at  the  same 
time  that  the  drops  composing  such  aggregate  should  be 
absolutely  prevented  from  uniting  with  each  other  cluy  Ina 
ilir  equilihrlum  of  their  elect r'tc'ihj. 

To  apply  this  reasoning  to  the  formation  of  the  cumulus, 
A\  e  may,  in  the  first  place,  admit  that  the  commencement 
of  distinct  aggregation,  in  the  descending  particles  of  water, 
IS  due  to  their  mutual  attraction,  by  virtue  of  which  small 
bodies,  floating  in  any  medium,  tend  to  coalesce.  The 
masses  thus  formed,  however,  often  increase  more  rapidly 
fciian  could  be  expected  from  the  effect  of  simple  attraction 

*  Cavallo.     Complete  Treatise  on  Electricity,  toI.  i.  p.  74.. 

Z  2  exercised 


356  On  the  Modification  nf  Clouds,  &c.   ■ 

exercised  at  great  distances  ;  and  when  the  cloud  has  arrived 
at  a  considerable  size,  its  protuberances  are  seen  to  form,  and 
successively  sink  down  into  the  mass,  in  a  manner  which 
forces  one  to  suppose  a  shou  er  of  invisible  drops  rushing 
upon  it  from  all  parts. 

In  unsettled  weather  the  raf>id  formation  of  large  cumuli 
has  been  observed  to  clear  the  sky  of  a  considerable  ha/.y 
whiteness,  which  on  the  other  hand  has  been  found  to  ensue 
upon  their  disptrrsion*. 

,  On  these  considerations  we  are  obliged  to  admit  as  a  co- 
operating cause  of  the  increase  of  this  cloud,  that  sort  of  at- 
traction which  large  insulated  conducting  n\asses  exercise, 
wheii  charged,  on  the  smaller  ones  which  lie  within  their 
influence.  Instead  of  a  spherical  aggregate,  howcAcr,  we  have 
only  a  sort  of  hemisphere,  because  that  part  of  the  cloud 
which  presents  itself  towards  the  earth  can  receive  no  ad- 
dition from  beneath,  there  being  no  condensed  w  uter.  On 
the  contrary,  the  mass  must  be  continually  sufl'ering  a  di- 
minution there  by  the  tendency  of  the  cloud  to  subside,  and 
of  the  vapour  plane  to  rise  during  the  increase  of  the  diur- 
nal temperature.  It  is  this  evaporation  that  cuts  off  all  the 
cumuli  visible  at  one  time  in  the  same  plane,  and  it  is  rea- 
sonable to  conclude  that  much  of  the  vapour  thus  produced 
is  again  condensed  without  quitting  the  cloud,  as  its  course 
would  naturally  be  mostly  upward.  Thus  the  drops  of 
which  a  cumulus  consists  mav  beccnnc  larger  the  longer  it 
is  suspended,  and  the  electricity  stronger  from  the  compa- 
rative diminution  of  surface. 

Such  is  probably  the  manner  in  which  this  curious  struc- 
ture is  raised,  while  the  base  is  continually  cscapintr  from 
beneath  it.  That  we  may  not  however  be  accused  of  build- 
ing such  a  castle  in  the  air  bv  attempting  further  conjec- 
ture, we  may  leave  the  present  nifjdilieation,  after  recapitu- 
lating some  of  its  circumstances  which  appear  to  be  ac- 
counted for. 

The  cunudus  appears  only  in  the  day  time,  because  the 

direct  action  of  the  sun's  rays  upon  the  earth  ccxn  alone  put 

•  the  atmosphere  into  that  state  of  inequality  of  temperature. 

which    has  been  described.     It  evaporates  in   the  evening 

*  That  clouds  are  not  always  cvnporntcd  when  they  disappciir,  but 
sometiinci  dispersed  so  as  to  become  itivibiblc  as  distinct  ajjgrcgntts,  is 
a  fact  pretty  well  ascertained  by  observations.  This  happens  sometimes 
by  the  approach  of  other  clouds;  at  others,  tiic  evaporation  of  part  of  a 
cumulus  is  followed  by  the  dispersion  of  the  remainder.  The  critciion 
used  wa>  the  speedy  production  of  transparency  in  die  one  case,  and  of 
hazy  turbiducss -in  the  other. 
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from  the  cessation  of  this  inequaUty,  the  superior  atmo- 
sphere having  become  wanner,  the  inferior  colder  :  attcntl- 
etl  with  a  decrease  of  the  superficial  evaporation.  It  be- 
gins to  form  some  hours  after  sun-rise,  because  the  vapour 
requires  that  space  of  time  to  become  elevated  by  the  gra- 
dual accession  from  below.  When  a  stratus  covers  the 
ground  at  sun-rise,  however,  we  often  see  it  collect  into 
tumuli  upon  the  evaporation  of  tha*:  part  of  it  which  is  im- 
mediately contiguous  to  the  earth  :  and  this  effect  ought  to 
happen;  for  the  cloud  it-  then  insulated,  tlie  vapour  plane  is 
t'ctablished,  and  e\-ery  thing  in  the  same  state,  except  in 
p,oint  of  elevation,  as  in  the  ordinary  mode  of  production 
of  the  cumulus. 

Lastly,  the  cumulus,  however  dense  it  becomes,  does  not 
afford  rain,  because  it  consists  of  drops  similarly  electrified 
and  repelling  each  other,  and  is  moreover  continuallv  eva- 
}>orating  from  the  plane  of  its  base.  The  change  of  form 
which  comes  on  before  it  falls  in  rain,  and  which  indicates 
a  disturbance  of  its  electrical  state,  will  be  noticed  hf.reafter. 

[To  hz  continued.] 


LXV.  Account  of  a  Spaniard  ivho  can  endure,  without 
leing  incommoded,  the  greatest  Degrees  of  Heat,  By 
J.  C.  Delametheiue*. 

A  XATIVE  of  Toledo,  in  Spai|,i,  abovtt  23  years  of  age, 
who  arrived  lately  at  Paris,  has  made  different  experi- 
ments to  show  that  he  is  capable  of  enduring  the  greatest 
deQ;rees  of  heat  without  beiny;  incommoded.  We  shall  here 
give  an  extract  of  those  made  at  the  school  of  medicine  be- 
fore several  of  the  professors,  about  three  hundred  of  the 
pupils',  and  several  other  persons. 

Care  was  taken  to  examine  him  before,  and  it  was  found 
that  his  state  exhibited  nothing  different  from  that  of  a  man 
in  good  health.  His  pulse  beat  about  75  or  78  times  a 
minute. 

Exp.  I.  A  vessel  containing  oil  heated  to  85**  of  Reau- 
mur being  prepared,  he  opened  his  hand  and  applied  the 
palm  of  it  several  times  to  the  oil;  he  then  washed  hi.s 
hands  and  face  in  the  oil,  and  applied  the  soles  of  his  feet 
to  it.  At  the  end  of  the  experiment  the  heat  of  thQ  oil  was 
gtill  from  76  to  7S  degrees. 

Kxp.  II.  A  bar  of  iron  from    IS  to  20  inches  in  length 

*  From  the  Journal  de  Phsique,  Messidor,  an.  ii. 
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and  2|  inches  in  breadth  was  brouglrt  to  a  cherry  red  heat" 
at  one  ot  its  extremities,  and  placed  on  bricks.  The  Spaniard 
placed  the  sole  of  one  of  his  feet  on  the  red  part :  a  portiorr 
of  the  oil  which  still  adhered  to  it  immediately  inflamed. 
He  applied  the  sole  of  the  other  foot  in  the  like  manner,' 
and  this  he  repeated  several  times. 

Exp.  III.  The  flat  part  of  a  large  iron  spatula  18  inches 
in  length  was  brought  to  a  cherry  red  heat.  The  Spaniard 
thrust  out.  his  tongue,  applied  it  to  the  red  part  of  the  spa- 
tula, arid  repeated  the'  same  thing  several  timesi  Three' 
glasses  of  pure  water  were  then  brought,  into  one  of  which 
a  few  drops  of  sulphuric  acid  were  put,  and  into  another  a 
pretty  large  quantity  of  marine  salt:  the  third  contained 
only  w'ater.  The  Spaniard  was  made  to  drink  these  three 
glassfullsj  and  was  able  to  distinguish  perfectly  the  savour 
of  them. 

Kxp.  IV.  He  took  a  lighted  candle,  and  drew  the  flame 
of  it  several!  times  over  the  posterior  part  of  his  Icgfroni  the 
heel  to  the  ham.  He  was  examined  after  these  trials,  and 
no  part  of  his  skin  appeared  to  be  in  the  least  altered.  The 
sole  of  his  foot  seemed  to  be  smokey — which  ought  to  be 
ascribed  to  the  carbon  of  the  oil — but  his  pulse  beat  from  13(X 
to  140  times  in  a  minute.  It  appears  that  since  that  time, 
he  placed  himself  in  an  oven  beated  to  70  degrees,  and  w- 
mahied  in  it  some  minutes. 

Dr.  Blagden,  a  fellow  of  the  Royal  Society  of  London, 
supported  a  still  great<^r  degree  of  heat,  lie  heated  ah 
apartment  till  Fahrenheit's  thermometer  rose  to  260  degrees, 
entered  it  with  his  clothes  on,  iind  remained  in  it  8  minutes. 
At  last  he  was  much  oppressed.  Several  other  persons  en-i 
tered  it  also.  His  pulse  when  he  quitted  the  apartment, 
beat  144  times  in  a  minute. 

In  another  experiment  he  entered,  undressed,  into  the 
same  apartment  heated  to  2 ^O  degrees  of  Fahr.enheit>..and 
remained  in  it  12  nunutcs  without  being  inc«nnnoded»-         » 

In  a  third  experiment,  the  chamber  being  heated  to  25d 
degrees  of  Fahrenheit,  he  entered  it  along  w  ith  several  other; 
persons,  and  remaiued  in  it  several  minutes  without  being 
incommoded. 

Some  eggs  and  a  beefsteak  were  placed  in  the  same  apart- 
;ment  on  a  pewter  dish;  in  twenty  minutes  the  eggs  were' 
entirely  hard,  pud  in  forty-seven  the-,  beefsieak  was  not  only 
b^kcd  but  almost  dry. 
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hyiYl.  Lettdr  frdiii  Captain  Bavdix,  ?!oii'  employed  on  a 
"};     ■  f'^^yf'gfi  of  Discovery,  to  C.  JussiEU*. 

On  board  I.e  Geograpiie,  Port  Jackson, 
__^  New  Holland,  Nov.  rr,  1802. 

X  HE  return  of  the  Naturaliste  to  France^'  under  the  com- 
mand of  captain  Hamelin,  will  enable  you  to  judge  how 
well  our  time  lias  been  employed  in  what  relates  to  natural 
history.  I  have  entrusted  liim  with  the  care  of  coiivevino* 
to' their  destination  all  the  articles  \vc' have  hitherto  collectt 
6d,  being  persuaded  that  he  will  discharge  this  duty  with 
that  zeal  a'nd  attention  of  which,  he  has  given  me  SiC)  maiiy 
f)roofs.     I  recommend  him  to  yau  on  that  score. 

By  my  letter  to  the  minister  of  the  mairine,  containiiio^ 
several  extracts,  of  ray.  Journal,  you  will  see- that  for  t\vc> 
.  years  I  have  done  every  thing  in  mv  power  to  increase  our 
Collections  of  every  kind. 

The  premature  death  of ,  C  Riedle  and  iNIauge,  whosd 
memory  I  must,  ever  respect,  has  reduced  me  to.  the  neces- 
sity of  undertaking. myself  the  departments  of -both  .these 
gentlemen,  in  which  they  acquitted  themselves  with  a  2i6a'l 
I  can  never  hope  to  equal. 

I  shall  not  entertain  you  at  present  with  an  account  of 
all  the  events  which  have  occurred  since  our  departure;  I 
shall  only  observe,  that  I  never  performed  a  y6y;ige  attended 
\\\\\\  so  many  hardships.  More  than  once  A:j^' I'rjy  health 
suffered;  but  if  I  shall  be  so  fortunate  as  to  terminate  this 
expedition  agreeably  to  the-.intentiQns  of  .governmgnt,  anc^ 
tlie  expectations  of  the  French.,  iiation,  I  shall  have,  little 
left  to  wish  for,  and  my  difficulties  will  soon  be  forgotten. 
I  hav€  the  greater  hopes  of  succeeding,  as  Lewin's  Land, 
uith  those  of  Concord  and  De  Witt,  Entrecasteaux's  Chan- 
nel, the  island  of  Maria  and  its  environs,  the  eastern  coast 
of  the  large  island  of  Diemen,  Basse's  and  Banks's  straits^ 
and  the  whole  south-west  coast  of  New  Flolland  from  Cape 
AVilson  to  the  islands  of  St.  Peter  and  St.  Francis,  hav6 
been  explored  in  a  manner  suHicient  to  ensure  the  .safety  of 
naviaation..  Much,  however,  remains  to  be  done  for  the 
topographv  of  the  country,  which  no  doubt  will  be  long 
unknown,  on  account  of  the  natural  difficulties  presented 
by  the  extent  of  coast  which  we  have  explored. 

To  supply  the  place  of  Le  JSfaturaliste  I  resolved  to  pur- 
chase a  small  ypssel  of  thirty  tons,  which  I  have  named  the 
Casuarina,  beca^usq  ,the  greater  part  pf  it  is  constructed  of 

*  From  Annalii  dii  Mmciim  d'Histoire.Nam^^Ue,  No.  10. 
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wood  distinguished  by  that  appellation.  This  small  vessel 
will  in  future  accompany  me,  and  will  be  of  the  greatest 
utility.  Had  I  been  in  possession  of  it  sooner,  some  places 
to  which  I  could  not  penetrate  would  not  have  remained 
unexplored ;  as  it  draws  little  water^  it  can  any  where  ap- 
proach the  coast. 

Another  consideration  no  less  important,  which  made  mc 
resolve  to  send  home  the  Naturalistc  was,  the  embarrass- 
ment occasioned  bv  transporting  our  collections,  which  the 
casualties  of  the  sea  and  the  lengtli  of  the  voyage  mi <iht 
have  rendered  fruitless  to  government  and  to  the  sciences, 
had  I  subjected  them  to  the  new  risks  to  which  we  are 
about  to  be  exposed :  as  the  number  is  very  considerable^ 
and  as  they  are  of  some  value,  I  am  convinced  that  govern- 
ment will  approve  of  my  conduct. 

Many  of  the  great  number  of  birds  which  I  have  sent 
to  you,  and  which  I  received  from  the  iuiiabitants  of  Port 
Jackson,  are  in  a  bad  state:  they  Vvill  not  give  you  a  very 
high  idea  of  their  skill  in  the  art  of  preparing  them,  but 
you  will  doubtless  be  indemnified  for  this  loss  by  those 
which  we  prepared  ourselves.  The  quadrupeds,  insects,  livf 
ing  plants,  hortus  siccus,  seeds,  shells,  madrepores.  Sec. 
are  in  the  best  state;  and  .1  have  no  doubt  that  these  articles 
will  be  delivered  to  you  in  the  same  condition  by  the  care 
of  captain  Hamclin. 

If  the  live  plants  reach  the  place  of  their  destination,  vou 
will  have  the  most  curious  and  the  most  beautifid  pr(;duc- 
tions  of  the  country,  and  you  will  regret  that  you  did  not 
botanise  on  the  soil  which  gave  them  birth.  The  whole 
country,  at  the  time  I  am  now  writing,  is  covered  with  the 
most  beautiful  flowers.  For  varict\-  I  k.iow  no  place  but 
the  Cape  of  Good  Hope  which  can  be  compared  to  it. 
Though  the  greater  part  of  our  live  plants  were  collected 
between  the  33d  and  42d  degree  of  south  latitude,  I  think 
it  proper  to  observe,  that  I  much  fear  whether  they  can  be 
naturalised  in  France  so  speedily  as  you  may  wish.  The 
Icmperatyre  of  Van  Diunen's  Land  is  not  so  cold  as  the  la- 
titude wlicre  it  is  situated  seems  to  indicate.  That  of  New 
Holland  is  still  less  so.  At  the  commencement  of  \\intcr, 
whenwc  were  to  the  south  of  Vati  Dicmcn's  Land,  the  ther- 
mometer was  only  once  at  five  di.'grecs.  At  that  time  a 
strong  south-west  wind  prevailed,  accompanied  with  hail. 
At  Fort  Jackson,  in  the  middle  of  winter,  we  had  it  dur- 
ing one  night  very  near  iscn);  in  the  day  tijne  it  generally 
kept  at  6  or  S  degrees,  and  in  the  night  betw  een  1  and  ,'">, 
jind  it  rarely  fell  to  3.     It  appears  to  me,  therefore,  thm  an 
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omncrcric  will  suit  ihem  best  during  our  winter  in  France, 
*v  iiich  is  much  more  severe,  and  cannot  be  compared  with 
that  which  we  have  experienced.  Here  the  orange-  and 
lemon-trees  stand  in  the  open  air.  Tbey  have  thriven  ex- 
ceedingly well,  and  produce  as  fine  fruit  as  in  Portugal. 

The  seeds  winch  I  send  you  were  in  part  given  to  me  by 
tiic  natives  of  the  country;  others  I  collected  myself  in  the 
interior  parts.  I  have  proceeded  beyond  the  most  distant 
parts  known  to  the  English;  but  an  almost  impenetrable 
chain  of  mountains  of  the  first  order,  known  under  the 
name  of  the  Blue  Mounta'nis,  the  direction  of  which,  in- 
clining southward,  seems  to  extend  as  far  as  Cape  Wilson, 
and  which,  towards  the  north,  terminates  at  Port  Stephens, 
did  not  allow  me  to  go  further  than  To  or  80  miles,  reckon- 
ing from  Port  .hickson.  If  credit  can  be  given  to  what  is 
stated  by  the  natives  and  some  English  adventurers,  a  large 
river  of  brackish  water  traverses  these  mouiitains,  at  the 
extremity  of  which  there  is  a  settlement  of  white  men. 
(This  is  the  name  given  by  the  natives  to  the  Europeans.) 
Since  my  return  I  have  often  conversed  on  this  subject  with 
governor  King,  whose  conduct  I  cannot  sufficiently  praise ; 
put  he  declared  to  me  that  he  placed  no  belief  in  these  re- 
ports, which  were  invented  by  some  deserters,  who  would 
never  have  relurned  had  they  met  with  a  settlement  of  Eu- 
ropeans beyond  these  mountains. 

On  leaving  Port  Jackson,  I  intend  to  proceed  tlu'ough 
Basse's  Straits  in  order  to  explore  an  island  of  considerable 
extent  lately  discovered  by  some  English  fishermen,  and 
which  has  been  called  King's  Island.  When  I  have  termi- 
nated the  geographical  part  of  my  labour,  I  sliall  proceed 
to  Kangaroo  Island,  on  the  south-west  coast  of  Ne\V 
Holland,  the  southern  part  of  which  neither  I  nor  captain 
Flinders  was  able  to  examine.  I  shall  then  direct  my 
course  to  the  islands  of  St.  Peter  and  St.  Francis,  to  exa- 
mine tbem  again,  and  to  ascertain  the  direction  of  the  con- 
tinent in  that  part  with  which  I  am  unacquainted.  Pro- 
ceeding then  from  the  point  where  general  d'Entrecastcaux 
stopped,  and  which  we  have  already  seen,  I  sball  proceed 
directly  to  Lewin's  Land,  to  finish  the  survey  of  the  large 
bav  distinguisbed  by  the  name  of  the  Geographe.  j\s  it 
appeared  to  me  of  importance- to  determine  tbe  position  of 
Kosemarv  Isles  discovered  bv  Dampier,  and  which  I  have 
filready  sought  for  in  vain  by  the  longitude  and  latitude  as- 
signed to  them  in  our  charts,  I  shall  make  a  new  attempt 
to  discover  them,  that  I  may  then  proceed  to  De  Witt's 
Land,  the  chart  of  which  is  not  sutliciently  correct  to  cn^ 

sure 
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sure  fh^  safety  of  navigation.  The  reasons  which  prevented^ 
liie  from  undertaking  this  labour  the.  first  time  1  sailed  alon^ 
that  coast,  are  known  to  you  by  the  letter  which  I  addresseaf 
to  the  iiiinister  of  the  marine  a  short  time  before  I  left 
Timor.  '  The  noftliern  coast  of  New  Holland  and  the  Gulf 
of  Carpentaria  will  terminate  our  labours;  but  I  am  afraid 
that  so  extensive  an  undertaking  will  require  more  time' 
than  the  provisions  we  have  laid  in  here  will  admit. 

I  have  seen  not  without  admiration  the  innnensc  esta-.' 
blishments  formed  here  by  the  English  during  the  "twelve 
years  thcv  have  been  settled  at  Port  Jackson.  Though  they 
be^an  with  great  means,  atid  expended  a  great  deal  of  mo-' 
uey,  it  is  still  difficult  to  conceive  how  thcv  could  so  soon 
attain  td  that  state  of  opulence  and  splendour  in  which  they- 
jfre  at  present.  Nature  indeed  has  done  every  thing  for 
them  hi  the  beauty  and  safetv  of  the  port  where  their  eSta^ 
ferishmcnt  is  situated ;  but  the  quality  of  the"  surrounding' 
land  obliged  them  to  penetrate  to  the  interior  of  the  countryy 
till  they  found  a  soil  proper  for  the  different  kinds  of  culti-* 
V^ation,  which  produce  an  abundant  supply  for  their  subsist- 
ence, and  for  the  consumption  of  the  European  vessels  whiclv 
visit  that  coast  for  the  whale  fishery  and  for  other  purposes^ 
^jfeesides  brigs,  sloops,  and  middle-siscd  vessels,  built  in  thef 
new  colony,  and  belonging  to  different  individuals,  we  found' 
on  our  arriv^al  in  this  port  nine  large  vessels  from  England 
ilnd  two  Americans.  Some  of  them  are  to  return  by  China; 
the  rest  will  be  employed  in  fishing  for  spermaceti  whalesl 
I'he  advantage  arising  from  this  kind  of  speculation  will  add* 
a  considerable  increase  to  the  British  shipping,  if  the  fishery 
continues  to  besuL'cessful.  It  is  carried  on  in  general  orv 
tlie  coasts  and  in  the  environs  of  New  Zealand. 

The  present  population  of  Port  Jatkson,  and'  other  placcii 
6ccupied  by  the  English,  amounts  to  6000  persons,  employed 
chiefly  in  agriciUure.  All  the  fruit-trees  of  Europe  havfc  be- 
come naturalized,  but  they  have  \\6i  all'bcen'  attended u-ith 
equal  success'.  Among  this  number  are  tlic'apple-,  chcfry^, 
and  almond-tree.  All  kind's  of  pulse,  withciut  exception, 
^r'lve,  are  wtll  tasted,  and  abundant  in  the  prOp&r  season: 
The  vine,  which  during  t!ie  first  years  iffolrdbd  great  hopes, 
^fts  degenerated  so  much  that  it  is  douHttid  whether  it  \vilf 
Maintain  itself.  Th'c!  causd  of  this  iihexpected  degcneYati'0« 
is  hot  we'll  known  :  it  is,  however,  ascrilVed  trt  the  scbrchinij 
drought  0/  tHfi  no'rth-east  wind,  thC  eflecis  of  whidi"  are 
pernicious.   . '        '  \^  ■    ■  •    .  • 

The  native^  settled' in  the  ncichboiirhood  oflViri  .lacksori 
hayc  retired-  to  thfe  interior  part  of  "t'lic  covintvv  m  pi:opor-» 
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tkiii  as  the  English  have  penetrated  into  it.  They  are,  how- 
ever, often  met  with  in  the  toAvn  and  villages,  and  on  the 
highways,  but  nevi.r  in  considerable  numbers.  They  have 
lorit  very  little  of  their  primitive  habits  ;  it  is  cnlv  remarked' 
that  tliey  have  made  more-  progress  \n  the  English  lang'viage 
than  the  English  have  done  in  theirs.  They  are  of  rib  use, 
aiid  little  to  be  feared.  I  am  strongly  inclined  to  believe  that 
ihey  are  of  a  different  origin  Jrom  those  of  Van  Dremeii^S  • 
Land. 

As  the  English  government  has  omitted  nothing  that 
could  tend  to  the  prosperity  of  the  establishment,  it  has  not'^ 
fullered  in  its  infancy.  A  stock  of  eows^  sheep,  and  gOats^' 
"Was  sent  hither  at  its  expense  ;  and  these  animals  have  mul-' 
tiplied  so  much,  that  at  the.  enumeration  made  of  thtJm  in' 
the  month  of  August  last,  there  v;ere  reckoned;  to  be  SOOi' 
bulls,  3600  cows,  -uOOO  aheep,  ISOO  goats,  and  morc'-lhant 
10,000  hogs.  II1C  horses  brought  from  the  Capte  of  CJoo'd; 
Hope  and  Bengal  areof  all  the  quadrupeds  those  which  ha\% 
thriven  the  least,  though  the  cause  is  still  unknown.',^""     '' 

I  shall  not  enlarge  further  on'  these  details'  in  this  Tettef,' 
because  I  have  sent  you  a  copy  of  that  which  I  Have:  ad- 
dressed to  the  minister  of  the  marine.  You  will  riiid'tVitrtf 
a  particular  account  of,  the  articles  sent. home  in  Le  Natu- 
raliste,  and  which  you  are  authorized  to  receive, 

I  beg  to  be  remembered  to  you,  and  shall  use  m^v  utriiost 
endeavours  to  complete  a  new  collection  as  numerous  as 
that  sent  to  you  by  Le  Naturaliste.  ■■    •   • 


LXVIL  Statement  of  the  hiiprovement  and  Progress  of  ih& 
Breed  of  fine-uoolled  Sheep  in  New  Sou ik-H  hies  ;  pre-^ 
sented  by  Captain  M* Arthur  at  the  Rigltt^ Honourable 
Lore?  Hobart's  OJJice,  '^26lh  Juli/,  1S03.         •-'      -       "• 

JL  HE  samples  of  wool  brOueht  froiri  Kevv  SoutW'Wafei 
having  excited  the  particular  attention  of  the  merchahts"arid 
principal  English  manufacturers,  captain  M'Arthur  eonsi* 
ders  it  -h-is  duty' respecttully  to  represent' to  his nnajesty's" 
ministers,  that  he  has  found,  from  an  experience- of  many 
years^  the  climate  of  New  South  Wales  is  peculiarly  adapted 
to  tlie  fiic'rease  'of  ■fine-v>-oolled  sheep  fand- that,  tVom  tho 
unlimited'  ■  extent  of"  htxuria'rit  {iastu'res  Ivit]i;'-.vi4^itl\  that 
courilry  abounds','  rhiHidn9''-6?f 'those  valh<ible>  aiiiniais' liiay 
be  raised  in  a  few^  years,  >vitfc4j!iit*  little' Othci:-«^pe]iisefhart 
thi;  hice  of  a  few  shepherds.'--'' ^  .•■  <''  '\  , 
.  ^        .  '      Tho 


36 4  Improvement  and  Progress  of  the  Breed  of 

The  specimens  of  wool  that  captain  INPArthur  has  witk 
him,  have  been  inspected  by  the  best  judges  of  wool  in  tliis 
kingdom  ;  and  they  are  of  opinion  that  it  possesses  a  soft- 
ness superior  to  many  of  the  wools  of  Spain,  and  that 
it  certainly  is  equal  in  every  valuable  property  to  the  very 
best  that  is  to  be  obtained  from  thence. 

The  sheep  producing  this  fine  \\  ool  are  of  the  Spanish 
kind,  s«nt  originally  from  Holland  to  the  Cape  of  Good 
Hope,  and  taken  from  thence  to  I'ort  Jackson. 

Captain  M'Arthur,  being  persuaded  that  the  propagation 
of  those  animals  v/ould  be  of  the  utmost  consequence  to 
this  country,  procured  in  1797  three  rams  and  five  ewes ; 
Tind  he  has  since  had  the  satisfaction  to  see  them  rapidly 
increase,  their  fleeces  auoiuent  in  weight,  and  the  wool  very 
visibly  improve  in  quality.  When  captain  M'Arthur  left 
Port  Jackson  in  1801,  the  heaviest  fleece  that  had  then  been 
shorn  weighed  only  three  pounds  and  a  half:  but  he  has 
received  reports  of  ISO?,  from  which  he  learns  that  the 
fleeces  of  his  sheep  were  increased  to  five  pounds  each,  and- 
tJiat  the  wool  is  finer  and  softer  than  the  wool  of  the  pre- 
ceding' vear.  The  fleece  of  one  of  the  sheep  originally  im- 
ported from  the  Cape  of  Good  Hope  has  been  valued  here 
at  four  shillings  and  sixpence  per  pound,  and  a  fleece  of 
the  same  kind  bred  in  New  South  Wales  is  estimated  at 
six  shillings  per  pound. 

Being  once  in  possession  of  this  valuable  breed,  and  hav- 
inz  ascertained  that  they  improved  in  th.at  climate,  he  be- 
came anxious  to  extend  them  as  nuich  as  possible;  he 
therefore  crossed  all  the  mixed  bred  ewes,  of  w  hieh  his 
flocks  were  composed,  with  Spanish  rams.  Tlie  lambs 
produced  from  this  cross  were  nmch  improved;  but,  when 
thev  were  again  crossed,  the  change  tar  exceeded  his  most 
faniruine  expectations.  In  four  crosses,  he  is  of  opinion, 
no  distinction  will  be  perceptible  between  the  pure  and 
the  )ni>:ed  breed.  As  a  proof  of  the  extraordinar)'  and 
rapid  iivip^'ovcnicnt  of  his  (locks,  captain  M'Arthur  has 
exail)iled  the  fleece  of  a  coarse-wooUed  ewe  that  has  been 
valued  at  ninepencc  a  pound  ;  and  the  fleece  of  her  lamb, 
bef^ottcn  bv  a  Spanish  lam,  which  is  allowed  to  be  worth 
three  shilling''  a  pound. 

C!apuiin  M'Arthur  has  now  about  four  thousand  sheep, 
amonirt't  which  tlv^re  are  no  rams  but  of  the  Spanish  breed. 
J  fe  caTculates  that  theV  u  ill,  vvith  pro]xr  care,  double  them- 
selves everv  two  vcars  aiid  a  half;  and  that  in  twenty  years 
thev  w  ill  be  so  increased  a>i  to  produce  as  much  Cina  wo()l 
^s  is  now  imported  from  Spain  and  other  countries  at  an 
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annual  expense  of  1,800,000 1,  sterling.  To  make  the  prin- 
ciple perfectly  plain  upon  which  captain  M*Arthur  founds 
this  expectation,  he  hegs  to  state,  that  half  his  flock  has 
been  raised  from  thirty  ewes,  purchased  in  1793  out  of  a 
ship  from  India,  and  from  about  eight  or  ten  Spanish  and 
Irish  sheep  purchased  since.  The  other  half  of  his  flock, 
were  obtained  in  IbOl,  by  purchases  from  an  of^cer  who 
had  raised  them  in  the  same  time,  and  from  about  the  saii>c 
number  of  ewes  that  captain  M'Arthur  commenced  with. 
This  statement  proves  that  the  sheep  have  hitherto  multi- 
plied more  rapidly  than  it  is  calculated  thev  will  do  in  fu- 
ture; but  this  is  attributed  to  the  first  ewes  being  of  a  more 
prolific  kind  tiian  the  Spanish  sheep  arc  found  to  be;  for, 
since  captain  W'Arthur  has  directed  his  attention  to  that 
breed,  he  has  observed  the  ewes  do  not  so  often  produce 
double  lambs. 

As  a  further  confirmation  of  the  principle  of  increase  that 
captain  jSPArthur  has  endeavoured  to  establish,  and  which 
he  is  positive  time  will  prove  to  be  correct,  he  would  refer 
to  the  general  returns  transmitted  from  New  South  Wales, 
In  179(i  (since  when  not  one  hundred  sheep  have  been  im- 
ported) 1531  were  returned  as  the  public  and  private  stock 
of  the  colony.  In  ISOl,  6757  were  returned  ;  and  although 
between  those  periods  all  the  males  have  been  killed  as  soon 
as  they  became  ^i,  yet  there  is  a  surplus  over  the  calculation 
of  633. 

Captain  M'Arthur  is  so  convinced  of  the  practicabllltf 
of  supplying  this  country  with  anv  quantity  of  line  wool  k 
may  require,  that  he  is  earnestlv  sohcitous  to  prosecute  this, 
as  it  appears  to  him  an  important  object;  and  on  his  return 
to  New  South  Wales  to  devote  his  whole  attention  to  acce- 
lerate its  complete  attainment.  All  the  risk  attendant  on 
the  undertaking  he  will  cheerfully  bear;  he  will  require  no 
pecuniary  aid  :  and  all  the  encouragement  he  humbly  soli- 
cits for  is  the  protection  of  government,  permission  t!> 
occupy  a  sufficient  tract  of  unoccupied  lands  to  feed  hi^ 
flocks,  and  the  indulgence  of  selecting  from  an)ongst  the 
convicts  such  men  for  shepherds  as  may,  from  their  previous 
occupations,  know  sometiiing  of  the  business. 
■    London,  (Signed)       John  M' Arthur. 

July  26,  ib03. 
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LXVTIT.  Proeeedbigs  of  Learned  and  of  her  Societies. 


SOCIETY  OF  THE  FRIENDS  OF  THE  SCIENCES  AT  WARSAW. 

XN  their  public  sitting  of  May  5,  this  Society  proposed  the 
^oJiowing 

Prize  Questions-: 

T.  The  formation  of  saltpetre  was  formerly  much  more 
G0i\siderable  than  at  present  in  several  provinces  of  the  ci- 
-devant Poland  ;  so  that  it  formed  an  important  article  of 
commerce.  The  Society,  therefore,  recjuires  an  answer  to 
•the  following  question  : — 1st,  Arc  there  in  these  province? 
■any  kinds  of  earth  from  which  saltpetre  can  be  obtained 
by  lixiviation  without  any  further  preparation ;  and  where 
we  these  earths  found  ?  2d,  The  Society  requires  a  che- 
mical examination  of  the  mould  or  upper  strata  of  earth 
in  those  parts  of  the  Ukraine  and  Podolia  which  formerly 
produced,  or  still  produce,  the  greatest  quantity  of  saltpetre, 
in  regard  to  the  formation  o-f  this  salt  at  the  place  of  ob- 
-servation.  3d,  A  comparison  of  the  Polish  saltpetre,  as 
sold  in  commerce,  in  regard  to  purity,  with  that  manufac- 
tured in  other  countries,  and  particularly  that  of  BengaL 
4th,  An  accurate  description  of  ihc  process  by  which  salt- 
petre is  obtained  and  relined  in  the  different  manufactories 
of  the  Ukraine  and  Podolia.  5th,  Whether  the  new  che- 
mistry affords  any  means  of  improving  these  processes,  so 
that  saltpetre  may  be  obtained  at  a  cheaper  rate  and  in  a 
greater  state  of  purity.  6th,  A  comparison  of  the  expenses 
of  jnanufacturing  saltpetre  according  to  the  new  French, 
the  German,  and  the  l\)lish  method.  Jt-li?  A  comparison 
of  the  East  India  saltpetre  with  tlie  saltpetre  made  in 
the  different  manufactories  of  Europe,  both  before  the 
year  179<)  and  at  the  present  time.  Sth,  Plan  for  carn,'ing 
on  trade  vvitli  this  production  in  the  most  advantageous 
manner,  so  as  to  make  it  pay  for  thic  expenses  of  mauufac- 
turini:;  it.         „ 

II.  It  is  well  known  that  a  considerable  and  advantageous 
trade  was  formerly  carried  on,  and  particularly  at  Venice, 
with  the  Polish  cochinCal  or  c/.erwiec  {coccus  Pohmicus 
tinctorius).  'J'he  Society  therefore  requires,  1st,  A  com- 
plete natural  history  of  czerwiec,  with  an  account  of  the 
difference  between  the  real  Polish  cochineal  and  they<//.vt', 
■which  is  so  often  sold  for  the  real  czerwiec )  and  how  this 
3  deception 
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deception  can  be  detected.  2d,  What  is  the  essential  dif- 
ference between  the  American  cochineal  and  the  Polish 
izcrwiec  ?  3d,  Far  what  reasons  has  the  American  cochi- 
neal been  preferred  in  modern  times  to  the  Polish  ?  and  by 
wiiat  means  can  czeruiec  be  again  introdnced  into  comr 
nierce  ?  4th,  Can  barren  sandv  land,  useful  for  no  other 
ceconomical  pm-pose,  be  employed  in  the  regular  cultivat-ioii 
of  czerwieC  ?  5th,  In  what  manner  can  ezerwiec  be  raiseii 
at  the  least  expense,  and  in  the  greatest  abundance  ?  7th, 
Whether  ezerwiec  possesses  any  medicinal  pr<jperti-es  (■ 

III.  As  the  plague  formerly  occasioned  great  devastatioa 
in  Poland,  the  Societv  re([uires,  1st,  A  complete  history  of 
jhe  plasue  in  Poland,  from  the  most  authentic  sources.  -The 
author  niust  examine,  !2d,  Whether  this  epidemia  did  ii,ot 
sometimes  origiiiate  in  Poland,  or  whether  it  was  brouijlit 
to  these  provinces  from  foreign  countries?  3d,  In  both 
these  cases,  what  were  the  regular  symptoms  by  which  it 
was  known;  and  could  the  place  where  the  disease  chiefly 
originated  be  determined  from  these  symptoms  i'  4th,  Whe- 
ther the  disease  by  passing  from  anc  province  to  another 
became  more  destructive;  or  whether  its  malignant  nature 
was  thereby  moderated  ?  jth.  What  means  of  preventing 
the.  infection  were  employed  at  difl'erent  periodic  in  this 
country  with  success.;  and  what  mode  of-curiug  the  disease 
has  been  found  most  effectual  ?  ()th.  Whether  the  total  ex- 
tirpation of -the  plague  be  possible  j,  and  in  what  manner 
lhii>  is  to  be  accomphshcd  ?  • 

•  ■  The  papers^  written  in  the  Polish,  Latin,  German,  or 
French  lanouages,  must  be  transmitted,  post  paid,  to  the 
•eeretary  of  the  Society  of  the  Friends  of  the  ScienceSj,-,:be- 
fore  the  end  of  August  ISOl. 

The  prize  for  the  best  essay  on  each  of  these  subjects  it 
f  gold  medal  of  the  value  of  forty  ducats.- 

*  One  of  these  prizes  only  -is  •  paid  tj'om  the  funds  of  the 
Society.  The  other  two  are  proposed  by  two  worthy  mem- 
bers, actuated  by -a  laudable  zeal  for  difiusing  useful  know- 
ledge. 

ACADEMY  OF  SCIENCES  AT  Berlin: 

The  following  papers  were  read  in  this  society  .during  the 
iirft  half  of  the\'ear  1803 :  ■  .     - 

Jan.  6th.  A  dissertation  on  the  nature,  causes,  and  cure 
pf  mania;  by  Dr.  Hufeland. 

Jan.  13th.  Professor  Bode  read  an  extract  from  his  Jour- 
nal of  Astronomical  Observations;  with  %  description  of  a 
uevv  sextant  by  M.Klengert,  of  Breslau. 
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Jan.  20th.  M.  Ancillon  :  continuation  and  conclusion  of 
his  Philosophical  and  Moral  Thoughts. 

Jan.  27th,  being  a  public  sitting,  M.  Merian  delivered 
an  introductory  oration.  M.  du  Verdy  read  a  sketch  of  a 
plan  of  equestrian  exercises  in  imitation  of  the  tournaments 
of  the  antient  chivalrv.  M.  Erman  :  Anecdotes  of  the  reiun 
of  the  elector  Frederic  William  the  Great,  from  a  manuscript 
journal  of  Th.  Sig.  dcBuch,  marcchal  du  voyage  of  the  great 
elector:  lirst  n:iemolr.  M.  Klaproth  :  On  meteoric  stonc3 
and  metallic  masses.  M.  Klein  :  On  diseases  of  the  mtnd 
and  mental  debility  in  a  juridical  point  of  view. 

Feb.  3d.  M.  Erman  read  a  dissertation  of  baron  de  Cham- 
brier,  ambassador  at  the  court  of  Sardinia,  on  Casimir, 
margrave  of  Brandenbourg-Bareith  :  second  memoir. 

Feb.  10th.  Dissertation  on  propping  fruit-trees,  with  ob- 
servations by  M.  Tretf. 

Feb.  17th.  Professor  Bur ja  :  On  the  relation  which  exists 
between  music  and  declamation  :  first  memoir. 

Feb.  2 1th.  M.  Klein :  A  continuation  of  his  dissertation 
on  diseases  of  the  mind  and  mental  debirit\'. 

March  3d.  M.  Trembley  :  Memoir  on  the  philosophy  of 
the  j)oets. 

March  10th.  M.  Klaproth  :  Continuation  of  liis  treatise 
on  meteoric  stones  and  metallic  masses. 

March  17th.  M.Bernoulli:  On  the  atmospheres  of  the 
celestial  bodies,  by  M.  D.  Melanderhjehn,  perpetual  secre- 
tary of  the  Academy  of  Sciences  at  Stockholm  5  and  a 
memoir,  transmitted  bv  M.  \a\  (jiange,  entitled  KcRearches 
on  several  i'uints  of  Analysis  relating  to  preceding  Me- 
moirs. 

March  2Jth.  M.  Teller:  A  psychological  dissertation  on 
imitation  in  style. 

March  31st.  M.Dcinna:  A  continuation  of  observatlong 
en  the  common  origin  of  ihe  Sclavonic,  Latin,  Ccliu:,  and 
German  lamruages. 

April  21st.  M.  (k-rhard  :  Observations  and  conjeclurca 
on  simple  earths.    Part  i. 

April  28th.  M.  'I'rembley  :  On  the  methods  of  approxi- 
mation :  second  memoir. 

May  5lli.  M.  Blester  delivered  an  oration  on  character. 

May  12th.  M.  l''.rinan  :  Anecdotes  of  tb.e  reign  of  the 
elector  Frederic  William  the  Great:  second  menr.iir. 

June  9th.  ]-*rofessor  Fischer  :  On  measuring  heights  by 
the  barometer. 

June  16th.  M.  Bastide :  On  the  alopccurus  pratensis. 
Professor  Fischer :  A  continuation  i;f  hlf  dissertation. 

b  June 
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June  23c!.  M.'Ba'stide :  A  dissertation  of  professor  Butt- 
man  on  the  pbilosQjjhical  meaning  of  the  Grecian  deities, 
and  particularly  Apollo  and  Diana. 

June  30th.  M.  Eastidc:  Anew  commentary  on  Mon- 
taigne. 

The  Physical  Class  has  proposed  tlie  foUov/ing  questions 
as  the  subject  of  prizes  for  the  year  1805  : 

I.  Is  Mariott's  law  a  general  law  for  ail  elastic  fluids,  or 
only  for  atmospheric  air  ? 

il.  What  is  the  nature  of  that  disease  called  inflamma- 
tion of  the  spleen,  which  prevails  so  much  among  cattle? 
whence  does  it  ari-c  ?  and  what  is  the  method  of  cure  ? 

The  prize  for  each  of  the  above  questions  is  lifty  ducats. 

III.  As  the  lungs  consist  of  a  cartilaginous  air-pipe  and 
cellular  tissue,  to  which  lymphatic  vessels,  bronchial  arte- 
ries, veins  and  nerves,  proceed — and  as  the  pulmonary  ar- 
tery and  veins  convey  the  whole  mass  of  the  blood  through 
the  lungs,  answers  to  the  following  queries  are  required  : — 
In  what  manner,  and  where,  does  the  cartilaginous  air-pipe 
terminate?  Does  it  proceed  into  the  cellular  tissue  of  the 
lungs,  or  has  it  determinate  boundaries  ?  Does  it  remain 
cartilaginous  in  its  minutest  divisions,  and,  as  such,  does  it 
terminate  in  the  surroundino;  cellular  tissue  ?  Do  the  bron- 
chial  vessels  belong  merely  to  this  cartilagmous  pipe,  or 
to  the  cellular  tissue  and  the  lungs  also  ? — that  is  to  say.  Do 
the  bronchial  vessels  convey  nourishment  to  the  air-pipe 
alone,  or  to  the  cellular  tissue  also  ?  Where  does  the  pul- 
monary artery  of  the  lungs  end  ?  Does  it  convey  the  blood 
by  help  of  the  cellular  tissue  merely  through  the  lungs,  and 
transmit  it  immediately  to  the  veins  of  the  lungs,  or  does  it 
expire  a  fluid  into  the  cellular  tissue  of  the  lungs,  which  in 
breathing  flows  out  through  the  wind-piper- — 'Or,  Does  the 
pulmonary  a.rtery  separate  a  moisture  from  the  exterior  sur- 
face of  the  lungs?  Where  do  the  pulmonary  veins  arise? 
Do  they  arise  alone  from  the  arteries,  or,  as  absorbing 
vessels,  do  they  take  their  origin  in  part  also  from  the  bron- 
chia, the  cellular  tissue  of  the  lungs,  and  from  the  exterior 
surface  of  the  lungs  ?  How  do  the  nerves  of  the  eight 
pair  and  the  intercostal  nerves  terminate  ?  Do  those  of  the 
eight  pair  terminate  alone  in  the  bronchia,  or  do  they  run 
into  the  cellular  tissue  of  the  lungs  ?  Are  the  eight  pair 
connected  Vv-ith  the  branches  which  the  intercostal  nerve 
sends  out  to  the  finest  vessels  in  the  lungs  ?  The  prize  is 
a  golden  medal  of  the  value  of  80  ducats,  or  80  ducats  m 
money.  The  answers  must  be  grounded  on  microscopical 
observations. 
"Vol.  XYl.  ^o.  64.  A  a  LXIX.  Intel- 
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AEROSTATION. 

Hamburgh,  Aug.  rx. 

Jl  ROFESSOR  Robertson  yesterday  made  his  second  ascent, 
which,  Uke  the  former,  was  exceedingly  brilliant.  At  a 
quarter  past  twelve  he  stepped  into  the  car,  with  his  friend 
M.Lhoert,  carrying  with  him  barometers,  thermometers-, 
a  speaking  trumpet,  &c.  At  35  mintutes  after  twelve,  the 
balloon  beir>g  at  the  height  of  600  loises,  ISI.  Robertson 
launched  a  parachute,  which  fell  very  slowly.  At  three 
•quarters  after  twelve  the  balloon  was  at  the  height  of  about 
1200  toises.  During  this  ascent  Mr.  Robertson  made  several 
new  experiments,  which  had  been  suggested  to  him  by  somje 
of  our  philosophical  men, 

Ang.  13. 

Professor  Robertson  and  his  friend  returned  hither  at  four 
in  the  afternoon.  Their  second  aerial  voyage  has  been  as- 
successful  as  the  first.  As  the  wind  carried  them  towards 
the  sea,  and  the  sky  was  so  obscured  by  thick  clouds  that 
they  could  not  see  to  a  great  distance,  they  did  not  rise  to 
so  great  a  height  as  the  first  time.  The  aeronauts  descended 
near  the  village  of  Rehout,  in  Holstein,  having  traversed 
about  eight  miles  in  the  course  of  an  hour.  Mr.  Robertson, 
durinp-  this  voyage,  made  some  new  cxperimxntSj  an  a<^couiH 
©f  which  he  has  promised  to  publish. 

Aug.  14. 

By  observation-3  made  during  hi?  last  ascent,  Mr.  Robert- 
son has  found  that  barometric  calculatron  does  not  show 
with  precision  the  real  heights  in  the  atmosphere.  He 
weighed  different  l)odies  by  r;)ean8  of  a  spring  balance,  and 
found  a  great  dlfTerence  between  their  gravities  in  the  ele- 
vated regions  of  the  atmosphere  compared  with  those  at  the 
surface  of  the  earth.  He  ascertained  that  the  magnetic  vir- 
tue decreases  as  the  square  of  the  distances.  He  observed 
that  sounds  may  l>e  conveyed  upwards  to  the  height  of  -200 
toises,  while-  downwards  they  can  ije  conveyed  only  half 
that  distance.  The  solar  rays  collected  in  the  focus  of  a  lens 
lose  one-third  of  their  intensity.  Mr.  Robertson  is  prepar- 
ing to  continue  his  tour  to  Petersburtih. 

Aug.  15. 

Tt  was  4i2  minutes  past  twelve  when  INIr.  Robertson  de- 
tached his  balloon  from  the  earth  when  he  made  his  Ia>t 
ascent.     The  barometer  being  at  -2\  inches  1 2  lines,  and  tlie 
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thermometer  at  21  degrees,  he  launched  two  parachutes  of 
different  sizes,  and   loaded  with,  equal  weights,  in  order  to 
calculate  the  resistance  of  the  air.     The  second,  wiiich  was 
launched  a  hundred  toises  higher  than  the  first,  fell  with 
much  greater  velocity,  but  did  not  unfold  itself  till  it  had 
passed  over  a  double  space.     At  3 1  minutes  after  twelve  he 
passed  between  two  large  clouds,  which  seemed  to  open 
to  afford  a  passage  to  the  balloon.  The  form  of  these  masses 
of  vapour  is  oblong.     They  resemble  rags  suspended  above 
the  earth.    Their  upper  parts  do  not  form  in   their  ag- 
gregate a  smooth  surface,  as  appears  to  those  who  look  at 
them  from  the  earth  ;  on  the  contrarv,  they  resemble  long 
pyramids.   This  effect  ought  to  be  ascribed  to  caloric,  which, 
if  we  may  use  the  expression,  converts   these  masses  into 
Montgolflers,  the  elevation  of  which  is  proportioned  to  the 
density  of  the  atmosphere.     They  appeared  to  Mr.  Robert- 
son to  plunoc  towards  the  earth,  in  consequence  of  an  op- 
tic effect  resulting  from  the  apparent  immobility  of  the  bal- 
loon, which,  however,  was  rising  at  the  rate  of  50  feet  per 
second.    When  the  thermometer  indicated  one  degree  above 
freezing,  and  the  barometer  stood  at  15  inches,  Mr.  Robert- 
son set  at  liberty  two  pigeons,  which  descended  with  the  ra- 
pidity of  lightning,  without  moving  their  wings,  and  in  a  plane 
slightly  inclined.    When  the  barometer  stood  at  14  inches 
he  let  off  a  third  pigeon,  which,  having  fluttered  about  for 
a  moment  with  ditficultv,  perched  on   the  net-work,   and 
would  not  quit  it.     Two  butterflies  let  go  at  the  same  time 
tried  to  use  their  wings,  but  in  vain,   as  the  air  was  too  rare: 
they  never  quitted  the  car,  and  fluttered,  but  in  a  very  feeble 
manner.  Tinder  exposed  to  a  convex  glass  of  six  inches  focus 
did  not  catch  fire  till  the  end  of  some  minutes.    The  rays 
refracted  by  the  prism  no  longer  exhibited  lively  and  distinct, 
but  weak  and  confused,   colours.     Weights  attached  to  a 
spring  balance  had  lost  one  half  of  their  gravity.   The  mao-- 
netic  needle  began  again  to  put  itself  in  motion.    By  means 
of  a  very  ingenious  mstrument  invented   by  M.  Hez,  me- 
chanician, he  inclosed  four  inches  of  the  surrounding  air 
along  with  mercury,  and  marked  exactly  the  point  where 
the  air  and  the  mercury  were  united.    When  he  reached  the 
earth,  he  found  that  the  latter  filled  the  whole  tube  within 
a  tenth.     This  important  experiment  seems  to  prove,  that 
in  the  upper  regions  there  exists  nothing  but  vapours,   and 
no  atmospheric  air.     If  this  conjecture  of  Mr.  Robertson 
be  verified,   there  vv'ill  be  no  reason  why  people  may  not 
ascend  to  a  much  greater  height  than  that  of  3f)70  toises,  to 
which  we  know  some  have  ascended  :  but  for  this  purpose 
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a  balloon  of  40  or  50  feet  in  diameter  would  be  necessary; 
otherwise  the  loss  of  gas  experienced  by  the  balloon  might 
make  it  descend  with  a  velocity  which  would  endanger  the 
lives  of  the  aeronauts.  Mr.  Robertson  experienced  this  dur- 
ing his  ascent  before  the  last^  when  he  was  in  danger  of  being 
kiHcd. 

ASTROxNO.Air. 

The  eclipse  of  the  sun  v^hich  took  place  on  the  morning 
of  Aug.  IJth  was  ohjjcrved  at  Paris,  the  weather  being  very 
fine,  by  ail  the  astronomers,  ])elambre,  ISicssier,,  Bouvard, 
Lalandc  nephew,  Durckhardt,  and  myself.  I  saw  the  com- 
mencement at  5^59^  18%  at  the  college  of  France;  and 
M.  Messier  observed  the  end  at  7'^  46™  8'.  In  consequence 
of  the  rule  1  have  formed  to  calculate  such  observations,  the 
pame  day  I  found  the  conjunction  at  0'  30'"  24^  true  time, 
reduced  to  the  meridian  of  the  observatory.  This  will  serve 
as  a  term  of  couiparison  for  tindinjr  the  lono;itude  of  all  those 
coiuitries  where  it  may  have  been  observed.  It  was  annular 
in  Egypt.  Delalande. 

DREADFUL    ACCIDENT. 

On  Thursday  the  8th  of  September  a  steam  engine  em- 
ployed to  assist  in  clearing  the  works  from  water  at  the 
tide-mills  now  erecting  in  the  marsh  between  Greenwich 
and  Woolwich,  w  as  bhjwn  up  by  the  force  of  the  contained 
steam.  'Jlie  explosion  was  as  sudden  and  dreadful  as  that 
of  a  powder-mill,  and  was  accompanied  wii'i  a' similar  noise, 
wliich  was  heard  at  a  great  distance  from  the  place.  The 
engine  was  on  Mr.  Trevethick's  plan,  worked  by  the  ex- 
pansive force  of  steam  only,  without  employing  condensa- 
tion as  in  the  engines  in  common  use.  It  was  literally 
blow  n  to  pieces  ;  and  v«  c  are  sorry  to  slate,  ihat  by  the  ac- 
cident three  people  were  killed  on  the  spot,  and  three  others, 
all  that  were  there  at  the  time,  so  nuich  hart  that  two  of 
them  are  not  expected  to  recover.  It  was  a  fortunate  cir- 
cumstance that  the  accident  happened  at  a  time  w  hen  the 
other  workmen  were  at  dinner,  or  a  nuich  greater  number 
might  have  lost  their  lives. 

Steam-engines  on  Mr.  Trevethick's  plan  rcf|uirc  a  boiler 
of  immense  strength  ;  for  they  work  with  a  power  some- 
times equal  to  Co  pound-; on  the  S(juare  inch,  while  connnon 
engines,  even  Mr.  Watts's,  bcldom  work  with  more  than 
5  pounds.  We  are  happy  to  state,  however,  that  the  present 
accident  arose,  not  from  theim))ossibility  of  making  a  boiler 
strung  enough,  but  from  a  culi)ablc  mismanagement  of  a 

boy 
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boy  appointed  to  attend  the  engine.  Impatient  to  finisli  his 
work,  he  had  put  a  piece  of  timber  between  the  top  of  the 
safety  valve  and  a  beam  above  it,  so  that  it  could  not  v\^<t  to 
allow  steam  to  escape  when  produced  in  greater  quantity  than 
required.  He  even  went  away  to  fish  m  the  river.  In  the 
mean  time  the  engine  was  stopped  by  another  workmua, 
who  knew  not  what  the  boy  had  done,  and  in  a  shoit  time 
the  mischief  we  have  stated  followed.  The  boy  had  re- 
turned, and  was  in  the  very  act  of  removing  the  piece  of 
wood  he  had  so  imprudently  put  over  the  valve  when  the  ex- 
plosion took  place.  He  w  as  the  least  hurt  of  all  who  were 
near  the  spot. 

This  accident  ought  to  serve  as  a  warning  to  engineers  to 
construct  their  safety  valves  in  such  a  manner  that  common 
workmen, cannot  stop  them  at  their  pleasure;  which  may  be 
easily  done. 

From  the  way  in  which  part  of  the  boiler  was  bent,  which, 
was  constructed  of  cast  iron  nearly  an  inch  in  thickness,  it 
is  thought  the  steam  must  have  acquired  an  expansive  force 
equal  to  500  pounds  on  the  square  inch  before  it  gave  way 
— a  force  much  beyond  any  that  can  ever  be  required.  But 
though  this  shows  that  enoines  on  Mr.  Trcvethick's  plan 
may,  with  proper  precautions,  be  worked  with  as  much  safety 
as  those  on  the  common  principle,  such  an  accident  as  the 
one  we  have  stated  cannot  fail  to  intimidate  some  people 
from  adopting  them.  It  is  therefore  with  much  pleasure 
we  state  that  a  boiler  on  a  new  construction,  calculated  to 
bear  a  much  higher  degree  of  expansive  force  than  can  e\  er 
in  any  case  be  required,  has  been  lately  invented  bv  a  verv 
able  engineer,  Mr.  Woolf.  It  consists  of  a  combination  of 
cylindrical  tubes,  which  unite  the  double  advantage  of  ex- 
posing a  much  larger  surface  to  the  action  of  the  fire  than  the 
common  boiler,  while  they  possess  a  much  greater  degree  of 
strength.  This  invention  appears  to  us  so  important,  that 
we  shall  take  an  early  opportunity  of  laying  a  description  of 
it  before  the  public, 

METHOD    OF    PREVENTING    IRON    AND    STEEL    FROM 
RUSTING  *. 

C.  Contc  has  found  out  a  method  of  preventing  the  oxi- 
dation of  iron  and  steel,  or,  to  speak  in  language  more  ge- 
nerally understood,  to  prevent  iron  and  steel  from  rusting. 
This  method  consists  in  mixing  with  fat  oil  varnish  a  half, 
at  least,  or  rather  four-fifths,  of  well  rectified  spirit  of  tur- 

'•*  From  the  Mogasin  Enyclo^edlque. 
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pentine.  This  varnish  is  applied  slightlv,  and  in  an  equal 
manner,  by  means  of  a  sponge ;  after  which  the  article  is 
suffered  to  dry  in  a  place  sheltered  from  dust.  Articles  var- 
nished in  this  manner,  it  is  said,  will  retain  their  metallic 
brilliancy,  and  never  contract  any  spots  of  rust.  This  var- 
nish may  be  applied  also  to  copper,  of  which  it  preserves  the 
polish,  and  brightens  the  colour.  It  may  be  employed  in 
particular,  with  advantafje,  for  preserving  from  alteration 
philosophical  instruments,  w  hich,  in  the  course  of  experi- 
ments, are  brought  into  contact  with  water,  and  by  those 
means  are  liable  to  lose  their  splendour,  and  to  become  tar- 
nished. 

A  SHOWER  OF  MUD. 

The  Journal  dc  Physique  for  Germinal  contains  a  letter 
from  De  Fortis  to  the  editor,  in  which  he  gives  an  account 
of  a  shower  of  mud  which  fell  in  the  evening  of  the  27th 
of  March  near  Udina.  "  The  wind  (says  the  author)  had 
blown  with  violence  from  the  east  for  three  days.  The 
extent  of  country  which  was  abundantly  besprinkled  by  this 
strange  rain  was  twelve  miles  in  diameter  from  the  borders 
of  the  sea  to  the  bottom  of  the  Alps  of  Carnia.  I  do  not 
know  whether  the  partisans  of  the  opinion  which  makes 
lava  come  to  us  from  the  moon,  can  derive  any  arguments 
in  their  favour  from  the  n)ud  which  has  covered  the  plains 
of  Friouli;  but,  for  my  part,  I  first  imagined  that  the  wind, 
being  charged  in  Sicily  or  near  Naples  with  clouds  of  vol- 
canic dust,  had  deposited  them  at  the  bottom  of  the  Carnian 
mountains,  which  prevented  the  clouds  from  going  further. 
But  having  then  observed,  through  a  very  powerful  mag- 
nifv'ing  glass,  a  specimen  of  the  sediment  in  question  which 
a  friend  sent  me  from  Udina,  I  convinced  myself  that  it 
had  not  the  least  resemblance  to  that  detritus  which  is  raised 
by  volcanoes  to  the  superior  regions  of  the  atmosphere.  It 
appears  to  me  more  natural  to  suppose  that  a  storm,  or  per- 
haps water-^pouts  at  sea,  having  sucked  up  some  of  the 
muddy  water  which  the  rivers  by  their  inundation  leave  on 
the  plains,  raised  them  to  the  upper  regions,  where  they 
were  carried  away  by  the  winds.  It  is  m  consequence  of 
similar  circumstances,  very  natural  and  common,  that 
worms,  tadpoles,  and  small  fishes  have  often  been  seen  to 
fall  from  the  clouds  with  rain,  witliout  any  person  conceiv- 
ing the  idea  of  making  them  tame  from  an  aerial  race  or 
from  another  ulobe." 
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